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ABSTRACT 

This report analyzes data on research and development 
(R&d) performed by industry during 1979, examines historical trends 
for k^y R&D funding variables, and presents information on 
industry-employed R&D scientists and engineers. Areas addressed in 
the first section on R&D funds include: major 'R&D industries 
(aircraft/missiles, electrical equipment, machinery, chemicals, and 
motor vehicles); company R&D funds and R&D performed by U.S. 
companies abroad; federal R&D funds, including federally funded R&D 
centers, administered by industry; geographic distribution; R&D funds 
by size of company; R&D funds related to net sales; character of work 
(basic research and ^applied R&D); energy R&D; pollution abatement 
R&D; and distribution of R&D funds by special categories, focusing on 
R&D performed to meet gpvernment regulations and product- versus 
processes-applied R&D. Data o'n full-time equivalent (FTE) R&D 
scientists/engineers by industry; percent .of total R&D expenditures 
devoted to wages, materials and supplies, and overhead costs for 
selected industries; and other data are discussed in the second 
section. Technical notes, statistical tables, and survey instruments 
are provided in appendices* JData indicate that industrial 
expendit^ures for 1979 totaled $38 billion, a 14-percent gai^ over 
1978 and that industry spent $19.4 million on R&D projects undertaken 
by colleges and ^universities. (A.uthor/JN) " *v 
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foreword 



The status of industrial innovation in the United States is a major national 
concern. Disruptions in the supply of oil, the soaring price of energy, growing inter- 
national competition, upward pressure on interest rates, inflation, and unemploy- 
ment, are all factors adversely affecting the welfare of the U.S. economy. While 
these problems persist and pptential solutions become more elusive and complex, 
rt is critical that we contmue to examine the science and technology resource base 
to gain additional msights mto the relationship between research and development 
and industrial productivity. 

The Industrial sector has historically been the major performer of research and 
development in the United States, spending 70 percent of the $54.2 billion devoted 
to research and development (R&D) activities in the United States during 1979. 
Industry's contribution to the economy and to the advancement. of science and 
technology can be better understood as trends in industrial research and development 
are identified and analyzed. 

This report is the latest of a continuing series on research and development in 
industry. Information is provided on the magnitude and characteristics of industrial 
R&D arctivities, particulttdy in the lO-year period between 1969 and 1979. 

The National ScienceVounda*fion (NSF) and the Bureau of the Census greatly 
appreciate the cooperation of the various organizations that provided data and back- 
ground material for this study. # 



John B. Slaughter 
Director- 
National Sdence Foundation 



December 1981 
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notes 



Statistics shown may not add to totals or subtotals because of rounding. 

Unless constant dollars are specified, data shown in this report are in terms of 
current dollars. 

Complete technical notes, including imputation rates, are contained in appendix A. 
Additional questions regarding these survey findings should br addressed to 
Melissa Pollak, Industry Studies Group, Division of Science Resources Studies, 
NSF, Washington. D.C. 20550 (202) 634-4648. • V 



acknowledgments 



This report was prepared in the Division of Science Resources Studies under 
the general guidancp of Charles Falk, Director, and William L. Stewart, Head, 
R&D Economic Studies Section. Thomas j. Hogan, Study Director, Industry Studies 
Group, provided direction, and Melissa Pollak, Margaret Grucza, and Mary V. 
Burke were responsible for interpretation of the data. 

.Data contained in the survey were collected and compiled by the Bureau of 
th? Census, Department of Commerce, under the general direction of Roger Bugen- 
hagen. Chief, Industry Division. The 1979 survey of industrial research and devel- 
opment was supervised by Jacob Silver, Assistant Chief f9r Mineral Industries and 
Special Reports, and assisted by Wayne M. McCaughey, Douglas Dobas, Irving 
Copeland, and Margie Chase. Charles Woods, Chief, Current Programs Program- 
ming Branch, supervised the tabulation of results, assisted by 'John Wasill and 
Sherrie Adams. Preston jay Wa^te, Assistapt Chief, Statistical Research and Method- 
ology, served as statistical consultant- for the pro'ject. 



ERJC . .. • , , , ; 



contents 0 



Page 

InlrodiK lion ^ .... . . vi 

Hi^^hlighb ... . " . . vif 

R&DFunds ......... . . .. .\ 1 

Maj'or Indubtries . . .. ....... . ' .... 1 

Company R&D FXhhLs '* . . . ^ 1 2 

Fedt>ral R&D Funds . . / 3 

Geographit Distributiiifn . ... .... / 5 

R&D FuiuUbySi/.eot Company ...... ... ..... , J, . .... 5 

R&D Funds Related toNct Sales ........ A . i.... 5 

Character of Work . . . . ................ 7 

tner^^yKesearth and Developnieni ....... ... .... .... ........ ... 10 

Rollution Abatement Research and Development 11 

Distributionof R&DFundsbySpetialCategones . . . . ... .... 12 

Lmployment of R&D Scientists and Engineers . . ^ 13 

Appendixes . , 

A Tedmual Notes . . v. , . . 19 

B btafistkalTablij^s _ 27 

C l^lustfy-Administercd Federally Funded I^cerar^h and Development 

Centers, 107^> . . . . ' .... 00 

D ReprodiK t ion of Survey Instruments > 00 




introduction 



Tlu'burveyof InJusUidl RcstMrdi ,inJ Development for 107^ was tonJiu led by 
ihe BuretUi pi llie Census for ihe NS\- during 1^80 ApproximatelV 1,500 R&D 
lomponies pnrhupnleJ in llie suivey 

This reporl cindlwes JaUi on R&D expendiUires in.ule by indubUy during 1^)79. 
It excimuu's hisioiKcil trends foi key K&D funding variables and also presents 
inlormation on industry-employed R&D scientists and engineers Complete tables, 
are published in a companion volume, ReHWch ami Developmefit tti Industry, 1979 
(Detailed btatistual l ahles) 

R&D expenditures hy U b inms die presented m various ways by source of 
lunds, type ol aitivitv. n)a)oi cost component, geographic area, field of babic 
researi h, produc t area, el toi t contr^u ted out,^amount performed in foreign countries, 
and hy amounts expended on lesearclvand \levelopment di^voted to encrgy-retated 
and pollution abatement projects. Whenever poss'ible. data are presented on an 
individual industry basis. 

rhisreport,the23idinaseriesthatbeganin 1 053, coveis the period 1053-70 for 
lunding data and January 1057 to January 1080 lor data on R&D scientists and 
engineers. Detailed statistic al tables are published on an annual basis, and analylKaJ^ 
• reports are published every two years. 

The industry survey does not cc>vpr Irack^ associations. Although \heir prim<iry 
tunction is to assist industry, trade associations arecUissified as nonprofit organiza- 
tions and are included m the NSF survey of independent' nonprofit institutions. 
R&D expenditures made by trade associations are estimated at less than I percent 
\ o^ the industry Rc^D total. 

\ln the absence of a tehable Rc<:D cost index, the gross national product (GNP) 
phcil price deflator was used to convert R&D -expenditures to constant dollars. 
The^CJNR deflator includes the effect*, of price changes of all goods and services in 
the eumomy and thus can only approximate changes in costs cVf in[i\Us directly 
related to R&D perlormance. 
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\ 
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highlights 



• Induslruil R&D c^pendilures for 1970 loUilcd $38 billion, 
a 14 percent ^oin over ihe preceding yenr and ti.5-perienl mr 
aejse afler adjustmenl for inflalion.^ 'Between 1975 and 1979, 
total real outlays by industry climbed steadily at an average 
annual rate of 4 9 percent per year. Rapidly advancing tech- 
nology, escalating demand for new products and services, and 
fierce domestic and foreign competition triggered this increased 
flow of resources into research and development during the 
Jate seventies The upward trt/nd was in ^haTp contrast to the 
first half of the decade, when constant-dollar R&D expenditures 
dechneda total of 3 percent. 

• The motor vehicles and machinery industries had thehigfiest 
averageannual constant-dollar rates of growth— 9.9 percent and 
5 5 percent-of any of the major R&D performing industries 
between 1075 and 1979. The machinery industry was the leading 
perforiTicr of tompany-fmanced research and development in 
197^, with expenditures of -$4,5 billion. Companies producing 
office, computing, and acctumting macfhines conduct most of 
the research and development undertaken by this industry. 

• Increases in both company financing and Fede'ral support 
o{ industrial R&.D projects contributed to the real growth in 
R&D expenditures Company- financed R&D activities, how- 
ever, grew 0 percent per year between 1975 and 1979 and at 
a significantly faster pace than that of federally sponsored in- 
dustrial rosearch and jcievclopmenl, which grew at an average 
annucd rate of only 2.8 percent. Of the five major R&D-performing 
industries, the motor vehicles industry had the largest increase in 
company R&D funds between 1975 and 1979, largely because yf 
the need to develop nu)re fuel-efficient vehicles and devices to 
meet stnngent emission-control standards. 

• R&D expenditures in foreign countries by U.S. firms in- 
creased 23 percent during 1979, ihc largest gain recorded since 
this data series began in 1974. These R&D/undsequalled 11 per- 
cent of all com^^any outlays for research and development in 
1*^79. R&D activities performed abroad were largely under- 
taken to develop products specifically tailored toiocal markets. 
Companies in the electrical ec|uipment industry, which had ex- 
perienced <i rapid rise m overseas sales ()f communication ec|Uip- 
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nunt, rcpoitcd the laigcst absolute inc rease in R&D outlays 
abuMd-30 percent moie in 1979 than in the preceding year. 

• There has been growing interest in industry financing of 
researc h and cievelopmei\t pei formed by universities and colleges. 
In 1979 tirms spent $194 million on R&D projects undertaken 
by these educational institutions— appro\im*ately 30 percent of 
all industry Rc^D iunds ccmtiMcted to outside organi/alions and 
about I percent of all company R&D funds. 

• The ratio of total R&D funds lo net sales for all R&D- 
pertorming manufacturing companies v^as 3 0 percent in 1979. 
After reaching a peak of 4.o percent in 19o4, the ratio declined 
gradually to about 3 percent in 1974, v^here it has remained. 
The 10-ycai decrease was basically a function of the slov^down 
in Federal support of indusiiial R&D activities. 

• Between 1975 and 1979, outlays for all ihree types of in- 
dustrial R&D ac tivily - basic research, applied research, and 
development -rose at an average annual rale of about 5 percent 
(in real dollars) Almost 80 percent of total R&D outlays by 
industry are used to finance development projects. One-half of 
these (unds was spent in the aircraft and missiles and electrical 

* ec|uipnient industries, ihe Iv^o largest peijormers of federally 
sponsored development activities. Thechemicals industry is the 
leading performer ol basu reseaich, many companies in this 
industry have been funding the exploration of genetic technologies. 

• Industrial expenditures for energy related R&CKprojec ts, 
a major (actor in the growth in research and development since 
1975. reached almosi $3 7 billion in 1979, an increase of 22 
percent over the preceding year With increased energy self- 
su( ficiency a major national objective, greater emphasis is being 
placed on expanding supplies and improving energy efficiericy. 
Industry s respo;ise was ck»monstrated by the increase in the 
pro port ion ot total Rc^D funds spent on energy -re la led pijojects^^ 
from 3.8 percent in 1972 to nearly 10 percent in 1979. \ 

• The number of full time-ecjuivalent (FTE) R&D iicien lists ^ 

♦ and engineers employed by inckistry rose 7 f^tr-cent between 
January 1979 Vnd January 1980 to an all time high of 452,000. 
After January 197p, industrial employment of these R&D pro- 
fessionals began to climb steaclily,aveiaging5,5 percent annually 
through January 1980. The electrical ecjuipment industry re- « 
ported the largest percentage increase-1 1 percent— in the hiring 

of professional Rc^D personnel in 1979, a reflection of thestrong 
demand for engineers by high- technology funis in this industry. 



r&d funds 



( 



indublrial expenditures on rebCtUch and 
development in totaled almost $38 

billion, a 14 percent iiurease in current 
dollars over the 1078 total and i\ gain of 5 
percent after adjustment for mflation The 
increase was a continuation of an upward 
trend in real R&D expenditures that began 
, in 1075 

The industrial sector has historically 
been the major p.er former of research and 
de\'elopment in the United States In 1*^79, 
industrial expenditures, including those ' 
financed by government, accounted for 
approxunately 70 percent of total U.S. 
outlays for R&D activities 
^ During the first 5 years of the *^eventies, 
total R&D outlays by industry fell 3 per- 
cent in real terms The drop was caused 
by a leveling off of Federal support for j 



industrial R&D'activities, and the 1973-74 
^recession, which 4,aused many companiei» 
no slow their own R&D funding. Then in 
^fl075. firms began expand their R&D 
.programs and the Government began to 
. ^channel additional resources into industrial- 
ji^&D ac tivities relating to defense, energy, 
jfand the spate shuttle program. This in- 
creased flow of both company ar\d Federal 
fmancial resources into industrial R&D 
j activities resulted m a real increase of 20 
'percent in industrial R&D spending be- 
i tween 1975 and 1^79 (chart 1 ). 



major industries 

Five industries lead in R&D perform- 
ance These are. in descending order, air- 



crait and missiles. eU'*^trical ecjuipment, 
machinei y, chemicals and allied (products, 
and motor* vehicles. Together, these m- 
dus tries accounted for close to 80 percent 
of tlu' total R&D funds spent by companies 
in 1^>7^> (i hart 2) 

R&D expenditures in the aircraft and 
missiles aild electrical ecjuipnient mdustries^ 
accounted for slightly over 40 percent ol 
all R&D outlays by itulustry in 1979, down 
from 5o percent 10 years earlier. Although 
both industries recorded constant-clpHar 
gains in R&I) spending between 1975 and 
U^70, the increase was insufficicrtt to of f- 
set real dec reascs in Rc^Dspecrding during 
the first half of the de\ad(?. The aircraft 
and missiles industry showed a constant- 
dollar decline ol 33 percent. and the elec trical 
eciuipnient industry suffered a loss of 19 



Chart 2* R&t} j)«rf oYnt«iid0 by Jht f iviifea^I^ 
Indusfriei {ji conlMnt ^972 




portent between l^o^ and W5. The real 
dt»cline in Federal oullav*^ for industrial 
R&D activities during tins interval had a 
.severe impact v)n these two indifslries, 
whkh tue the hrst and second largest in- 
dustrial recipients of Federal R&D appro- 
priatu)ns Despite the real ceduction m 
Government yvPP^^'^^^^^''''^^S the seventies, 
more than 7.^v)Ut of 10 R&D dv)llars spent 
by the a^rtrott and missies industry and 
morej:|Kan 4 v)Ut of 10 of those spent by 
thcdectrical equipment industry in»197P 
, originated frv)m Ci)vernmenl agenues 

huontrast, the R&D prujetts undertaken 
by the machinery industry (whu h includes 
tt)mparties manuftKfuringofficeAomput- 
ing,and avcv)unting machines) are, for the 
mv)st part, intern allv financed. R&D ex- 
penditures bv this industry bhowed,a real 
gaino^ 77 percent between l^^o^^and 1*"^7*5, 
andan average int lease of 3 [^erctnt per 
•year,, the highest average annual rate of 
growth ot anv major industry during this 
• 10-vear period 



company r&d funds 

The real growth in industrial research^ 
and development between hV3 and is>7«^^ 
can be attributed primarily to expanded 
investment in R&D projects undertaken 
with companies own funds. In 1^79, nv 
teriwlly tihanced research and development 



reached almost $25.5 billion (in current 
dollars), 15 percent above the total spent 
by companies Ju/iTtgMie preceding year-^ 
Between 1^^73 aiMl'^?^^^* fimds rose 
2o percent (in conslahlvclollars)7 mure than 
double the 12-percent increase m Federal 
support of induslruil-RctU activities during 
that period. 

' The disparity between the growth rates 
exhibited by these two sources of tunding 
lb even more striking when the 10-year 
interval betvveen 1%^^ and 1^^7^^ is examined 
outlays of cony^anv funds increased 3ft 
percent»in real teims, whereas Federal aU 
K)cations declined 21 percent In 1^^7i>, 
firms invested 2 dollars of their own funds 
in research and development for every 1 
dollar received through Government con- 
tracts (chart w^) 

The machinery industry was the leading 
[Performer of company-financed research 
and development m with expendi- 

tures of a(>proximalely $4.5 billion. This 
industry also showed the highest <vverage 
anni|il increase in company tunds— 13 
percent— between l^o^^and 107^1 (chart 4). 
These increases primarily reflect the dy- 
namic growth of the computer se^ient of 
the machinery induslry^^ver the v*^^* 
decade, computer i irms have invested sub- 
stantial R&D resources in the devekip- 
rvent of faster, smaller, less costly-^^mi ' 
pulers aimed at an increasingly broader\ 
market Domestic and international com- ^ 
petition among tirms have also contributed 



to the rapid growth in R&D expenditures 
by this industry - ' 

The airciatt and missiles industry re- 
ported the largest percentage increase in 
company imanced lesearch and develop- * 
ment betv\een 1^>78 and l'^7*>- 22 percent 
(m current dollais), (!l is important to 
note, however, that nearly three-fourths 
of the (unds this inllusiry expended- on 
lesearch and development in 1*^70 were 
provided by Ciovernment agencies ) Stimu- 
lated by the escalating cost of jet fuel, 
tougher noise aba(<Hnent legulations, and 
competition from foreign manufacturers, 
turns m this industry have been invei^ting 
heavily in the development of cjuieter, 
supei capacity and more fuel (iff aient com- 
mercial aircral t • * * 

Firms in the electrical equipment indus- 
try regisier;.'d the gi ea test absolute increase 
and the second highest percentage increase 
in company Kc^D outlays between 1^78 
and U^7^^ Domestic and international 
ct)mpetition have stimulated rapid growth 
in expendituies by electronics companies 
tor Rc^D [Hojects involving semiconductor 
products, such as high-speed memories 
and mic roproc essv)rs, which are especially 
important irVt he improvement of automa- 
tic)*) *proc esses tj) increase productivity^ 
I ifty percent of the additional expenditures 
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Chart 3. Fupds for Industrial research and 
development by source 
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Chart 4. Cpmpai^y funds^tor research and 
development by the fiveje)5tding industries 

Billions of dollars 



Mactimeryv 




Electrical 
equipment 

\ 



Ctiemlcals 
,& allied - 
product^ 



Aircratt & missiles 



1953:55 . 67 5j'..6l "63 6^ (57. 69 71 73 75 77 79 

ERIC 



1969 70 71 



72 73 74 75 
Year 



SOURCE: N^tionAlSpIoncf Toundiitlon 




77^^78 79 



af the elcUfkal eijuipmenl industry were 
•ipt'nl bv ujmnuiniyjlum icjuipnn nl com 
panics, which in/reaseJ thtir R&D out- 
lays 19 percent (ii\current dollay.) between 
1^78 and 1079.^ TRt^-vi^nrl. irf^hobe com- 
panies has focused on developing improved 
equipment fof satetihe' antenna systems, 
fiber optic systems, and facsimile com- 
munication systems for information 
transmission 

The other two major R&D performing 
industries chemicals and alhed products 
ancf motor v chides- reported below average 
increases mcomjianv Ret D funds between 
1^78 and I070 This isa significantchange 
for the*'aulomutive industry, which had 
recorded the largest annual percentage in- 
ireas'es of any major industry in each of 
the } preceding yt'ar*' During those years, 
the R&D resources oi automotive cc)m 
panics were directed primarily towarcl im- 
proving hiel»ecbni)m\ and dev eloping emis 
Slot) control devices to meet Government 
reguiati)rv recjuircments 

In l^ro, industrial firms reported that 
$c>7o million or ^ percent ot tola! company- 
financed Rc^D expenditures wt'\contrac ted 
to outside organizations universities and 
colleges, nonprofit institutions, and other 
companies Prcliminarv 1^>7^> data, as re- 
ported In' universities and colleges, indicate 
that $104 million ot their R&D funds were 
received from industry tliis was approxi- 
mately 30 percent ot the total amount 
companies spent on researc h and develop- 
ment per formed by outside organizations ^ 

research and development 
performed abroad by 
ij.s. companies 

The ability ot U S industry to compete 
suctessfullvin foreign marketsdependj. in 
part on^ts speed ond skill ih taiK)ring prod- 
uc ts to meet the different needs of overseas 
markets Toward this end, U S industry 
spent arr additional amount, ec|ual to about 
LI percent ot company fii^anced domestic 
R<S3p expenditures m M>70 for rese*iwJ) 
an^\levelopriu'nt performed abroad by 
fcfreign attiliates. These lunds. about $2.7 
billion, were used mainly to finance ex- 
perimental developn^ent [")rojetts 

During 107^), expenditure^ for research 
and dev elopme/it pertc')rmed abroad in- 
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c reased at a much faster rat44^23 percent— 
than those for work conduc ted within the 
United States. This was the largest^ear- 
Mo-year. increase registered since data on 
research and clevelopmenl^undertaken by 
foreign affiliates ot U.b. firms were first 
collected in 1^)74 

Over.one half the total expenditures fui 
research and development performed m 
laboratories in /orcign countnes were in 
three iiujuslries-c heij^uals, mttcliinery, 
and elec trie al ecjuipment These iiulustries 
were also'ihe leading exporters c)f manu- 
tactured goods from the United States, 
accounting for 43 percent of the total dollar 
volume of eVports in loro* Both .the 
c hemic tfis and machinery industries in- 
creased their R&D^expvnditures abroad 
at approxijnatSy the '^mj^c rate a'^ that ioi 
tlu'ir domestic R&D ac tiv ities in l<-)r*"> Lx 
penditures by electiical ec|ui[iment lirms. 
howevei, increased 31 [n rcent - nearly 
double the percentage gain in R&D ex- 
penditures lor work performed m tliiscotuv 



try Much ol the additional R&D effoit 



was attributable to a dramatic rise in over 
seas sales and involved the ada[Uation o( 
communuiition ecjuipmcnl to local needs^ 
and markets. Muc h ol this work is undei- 
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taken in Western Luiofie tind Jtif^anr where 
lln amf^le sufiply ol cjualitied tedinical pei- 
sonnel is avaikible jc hai 1 5) 

federal r&d funds 

- * * 

* Tlie K'deral CiOveinmerU piovided $12 ^ 

l^illion to indushv m R&D contracts or 
subcontracts in 1^)7^)^ 1 1 percent more than 
the amount alKffated in V>78. In co/istant 
dollars, f ederal su{>port of industrial R&D 
activities reached a peak in 1^>CX), then fell 

^ at an average annual^ate of 3, per cent over 
the lollovvmg ^> ytais A reversal of this 
downv\ard trend lu'gan in P>75, when 

^ledeial t inane ing of industrial research 
iind deveK)pmVnt began to increase at a 
liitc lasti'i than inllation, averaging 3 per- 
c ent (in c onstaiit dollaisj annuallv through 
1070 \ 

riie Federal shjr Aot total industrial R&D 
f xpendituies dropped liom •l^> percent in 
to 3o percent in 1^>73. Although in- 
c leases in ledetal funding altei l^>75con- 
tiibuted to the overall teal grovvfh in in- 
dustiial R&D spending, the company 
portion at *i signif icantly taster pace 

\ 
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I luis. the Fcilertil sliari' o\ U>l<il inJuslnol 
R&p DiuLiy^ lurlher JeJnu»d trom 3o 
peuenl m 1*'>75 U) peaenl in I^^7^^ 

hhslorntilly, FeJer<il R&D funds h<ivi' 
lH'eiut>nienlr<UeJ vvillun a rel<Uively snioll 
number of indusfrics. In \^^7^\ tilmost <50 
pi'uenl went lo firms m the five m<i)or 
R&D-por£grming industries, with com- 
panies lu the <icro*»p<Ke <nuTeluitrk<il equip- 
ment mdublries receiving 75 peri. en t inf 
the total 

Ut all [-eder.d K&D iunds provided to 
tonipaniesjn U^70, nearly t^o- thirds went 
to projects supported by the Department 
of Defence (DOD), 1 4'pea?ntlo projects 
sup|>c)rtecl bv ihe National Aeronauticji anJ 
Spau' Ajnunistration (NASA), and 13 
.ptrient tn fnu)iLt^ ^Ufiported b\ tlu',Dc' 
Piirtmcnt lit I nrr>;\ (IH)L| Federal R&D 
luit^K iin IK)|) andY^ASA projects per 
to\nu>l by inJustry declined from i^^^ per ' / 
cent of the tot<il m l^^o^^ to 78 percent/ 
m 1^^7^>, lis a result of a leveling olf (i/ 
constant dollars) ot support hy these t/o 
agenc ies and an increase in appropriations 
forenergv K&D activities (charto). 

R&D funds provided by DOD^o both 
aerospace c onipanies and firms in the elec- 
trical ecjuipment mdiistrv iell approximately 
30 percent in real terms between I^^o^^ and 
1^>75. Then in 1^75, DOD began to accel- 
erate development ol n^ilitary hardware 
anJecpupment so thatby 1^)7^), companies 
in the aerospace mdustrv were receiving 
10 percent mote (in constant dollars) to » 
perform research/nui dcveloi^ment for 
l)6l) llian they had in r^)75 

W'Fu'n the Unitc»d !^tates uirtailcd the 
program in the late s(\ties and early 



seventies, mdu**tiial research ancKdevelop- 
ment t inane ed by NASA dec hrr{*d sharply 
in U>7^>, NAbA spent 50 pyru*nt le^s in 
leal dollais on R&D piojcyts undertaken 
by firn^s than it did 10 y/ars earlier The 
rate of dec line, however /was nnic h slower 
Juiing the second haff of the seventies 
than in the first becai/eof increased I inane - 
ing of Rc^D aetiviLTc's associated with the 
space shuttle progiam The industries in 
volvecl were affec ted differently by shifts 
m funding Al ter adjustment for inflation, 
R&D funds provided to aerospace cc)m- 
panies showed a decline ol 8 percent be- 
tween 1^73 and I^^7^>, whei^'as firms in the 



deitiKai equipment industiv received 
shglitlv moie fiom NASA duiing this 
peiiod, laigelv loi the development of voice 
and Jata comnuinkation systems and con- 
tiol systems hait 7) 

federally funded research 
and development centers 
administere^by industry 

federally tunded researJi and develop- 
ment enters (MRDC s) are organizations 
administered hy industrial, educational, or 
other institutions on a nonprofit basis They 
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<KhVltu•^ uiuloiUikcn hviiulu'^tiv cklniin- 
[VRIK ^ .Mv iiuluJcJ vviih iUo^v 

K&I) [>ort\)rin.Huo in inJu'-lrv .ulmin- 
i^\vu\\ hklilK ^ tol«il(-cl $1 Z billion in 
I^>7^>, per ^ cnl .ihi)vc ilw lo7i> level Al 1cm 
ikliii'.lmeiU lor inH^Uion, however, ihe^e . 
evpenJiture'. showed .1 l-peuent J(\ revise, 
p.H«illelin>; «i 2 pertenuhx hne in ihenum-, 
her of lull Mme-eqinv.ilenl KiJcD m'ienlisis 
.uul engineers working in these hihoulories 
Bv hiir.K tei of woil H KIX v)iilLiys were 
disliihufed <is follows^ Kjsk rese.uih, ^> 
percent apf>liecl lese.uc h, 2 1 peuent Je- 
velopnirnt 70 [>erwnt I hese pu)portU)ns 
hiive ihan^eif jitile in leient ve.Ms Ap- 
pendix C lists i ui rent indiisti v .Ji^lministeicd 
n KI)C s then Ku^mons, J11J ihe n<unC^'> 
of the iulnunisiei ing tirins 

geographic 
distribution 

NineSuues luul indii'-lrv Kc^l) expendi- 
tures exceeding SI hilhcMi e<u h in 1^>70 
I hese Similes, lisied m descending oider, 
(lie C <ihforn*i<i. Mu hig<in New \ork. New 
Jersev Peivnsvl v miim M<iss<u hu^^etts, Illi- 
nois, C)Iiu) ,ind f c^x<is (i h<irl 8| Together 
they 4K(OUnted for o f percent ol then.ition.il 
fot.il 11^ 1070 fhis prc)f>ortic)n, however, 
h.»s IxH'n fjllmg j'.i.kIujIIv tioni 70 pei - 
cenl^TTn 1^70 Ihe decieose is .ittiihut.ihle 
k'lrgelv to the decline 111 li^D spending in 
C.ilifori^hi which h<is^<i hcMvv concentra- 
tion of .leiospnce firms Because of the 
^ >;lnvv>d giowlh in defense \i hved K&D 
^ ^^/lU livilies and the cutl^uks in the sp.ue 
^rt^grani during the Kite si\ti^ ,ind early 
seventies exjf-ieiiclitiires hy I alifornia firms 
^"^fell steadilv^ from 28 percent ol the total 
.m 1^H>-1 to fo peueiit in 1077 In 1^)70, 
this proportion rose to 20 percent, .1 reflec - 
lion both of the resurgence in K&D activity 
in the aerospaw industry and ol rapidly 
rising K&D expenditure's hy s^uumdiKtor 
firms located in Siluoh Valley, an area 
helween S<)n Fr^in^ isio and San Jose 
' Of the nine States with the largc»si u)- 
clustrial Kc^l) cxpendituics, [exa«4%ad the 
highest average annual rate of growth he 
Iween lo-*;, jnJ |<)7o -ovei 17 percent in 
current doIKirs the three mid -Atlantic 
States New Vork New )orsev, and fVnn 
*»ylvania liad llio lowest around 8 percent 
rhv difference's m growth rales were causc»d, 
in [>arl hy the migration ol companies from 



Chart States leading In 
ihdijistrial'R&D standings 



Micfifgan 9% 




ERIC 



T0xas>;3%7 

' 6hf6;4^o / / I / New York 8% 
lllfrdls 4% / / -l^ew Jersey 6% 
Massachusetts 4% Pennsylvania 6% ' 

SOURCE: Nstionat Science Foundaiton 



the inicl- Atlantic ^tates to sunhelt btatc»s, 
sue h as Texas. 

Of the $12.5 hillion piovided hy the 
K'deral CiovernnK'nt to sui^port indusinal 
leseau h and devel^c>f^nient, ovei one thud. 
01 $*1 3 hillion, was spent on projec ts con 
due ted in California I his was ne<irly five ■ 
times more than the amount piOvided lor 
projects m Pennsylvania, the State with 
the second highest level Ic-deial K(StD*ex- 
penditures exc ec'ded $300 million in tljree 
othei States Mass.u luisetts. New Yoik. 
and I exas 

r&d funds by size 
of company 

Although ai^proxnnatelv. 15,000 firms 
. in the United States ei\i;aged in Kc^l) ac- 
tivities in 1^>7^>. the nid)c)iityc)l iiHlustrial 
leseouh and di veloi^nent was undertaken, 
hy a ijtHatively small numher of firihs In 
b>7^>, there were 138 K&D- performing 
companies that had more than 25.^000 em- 
ployees These funis repoited total K&l) 
expenditure's of $27 5 hillion, almost three- 
fourths of the total U.b industrial K&l) 
elfort in IO70 Fifty-foui of those firms 
irpoited K<Sil) expendituies m excVss of 
$iOO million and 84 ie[)oited leceivmg 
fedeial funds ^lor reseaich and devek)[> 
nient totahng $10 3 hillion iit (0711, 01 
83 [HTcent of all Fedeial K&I) suppoit to 
industry At the opposKe enyf of the spec - 
trum, companies with fewer than 1.000 
employees, representing 0| percent of all 



Ri^tD-peifoinung funis, spenbonly -l pei- 
u nt of totaUndustiial Kc^O t.unds during 
lv)7o 

I he iouJJ^S companies with the laigest 
Kc^l) -^piogianis weie lesponsihle for 20 
peuentv)t tv)tal mdustiial K&I) ex pendi- 
tuies in 1«^>70 I hese loui companies re- 
c dyed 10 perc ent v)f all Kc^D funds »>u)Videcl 
to indush v tliic)up;li lecienil conJt/ac ts and 
accv)Uiited [oi 21 f^euent ol company ex* 
pencil tuies U)i rescMich and clevelc)f">ment. 
At thes<wne time, howevei , they accounted 
loi only ^> pen ent v)l total net sales of 
KiS: I.) f>ei forming iiianuf ac turing firms and 
^> percent ol then total emplcvvnient 

Kc^I) ex[>enditU!es ,ue highly c c)ncen- 
tiated within tlie largest firn't^ in {'nch ni- 
^tluyt}y, as well as at the total industry 
le\el As shown in ^ahle 1, the largest 20 
K^^D-perf orming c<)mpanies [Perform all 
01 neaily all the le'derally funded lesearch 
and development in nu)st industries 

r&d funds related to 
net sales 

Rescue h and cleveh)pment is one of 
sevei al e ompeting priorities among whic h 
i\ company m<iy e hoose to inve st lesourc es 
as It tries to losiei and maintain long- 
term ce)ipe)i<ite^ giowth and profitability, 
fhe im[)e)itaiue ol leseMrch and dewelop- 
ment m ac hieving these go<ils varies con- 
sideiahly among individual industries By 
examining thesi/eof annual K(ScD budgets 
lelative to net sales fiy industry, it ih possi- 
ble to identify the se)-e ailed high- tec hnok)j5y 
industries those in which research and 
develo[')ment consumes a significant por- 
tion*of total levenues and to make com- 
paiisvins of lelative KM) intensity across 
mdustiies (chart^^) 

In geneiah it is rare to observe wide 
swings ui an industry s R&i:)/net sales 

. latio from year to year, as tli(» proportion 
ol net, sales allocatc\l by a company to 
u^searc h and development tends to remain 

^faiily constant. The average K&D/nel 
sales ratio for all industries fluctuates even 
less than the ratio for mdividual industries. 
It IS possible, however, to recogni/e his- 
toncal tiends Between l''>o4 and h)74,the 
total average Kc^l,)/nel sales ratio fc>r all 
niaiiufactv>y4.ij; mdiistries fell giadually 
fiom -I o i^eirent to 3 1 percent and then 
leniained at about this level thiough I^>70 
liie ratio of company K&I) funds to net 
s.iles lemained lelatively constant at ap- 
pioximately 2 [H'icent during the period 



Table 1 . Proportion of total and Federal R&D funds spent 
by the 20 largest R&D-performing companies: 1979 



Percent of total R&D 
funds 



Percent of Federal R&D 
funds 



Industry 



First 4 



First 20 



First 4 



First 20 



companies companies companies companies 



Total 
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100 
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Chemicals and allied 

products 
Petroleum refining 

and extraction 
Primary metals 
Fabricated met^J^ 

products 
• Machinery 

Office, computing, 

and accounting 

machines 
Electrical equipment 
Motor vehicles and 

motor vehicles 

equipment 
Aircraft and mii^iles 
Professional arKK * 

5Cientifi<^-jA- 

tnstrfinYen(S|& 

NOTE Allr«nklng»?r«b«s«dontot«IRiOlunds. 
Source. National Sci«nc« Foundation 

ti^97Q^g^lifferene'e between 
ihe^o me'ci^ri^orKSD intensity reflects 
liie dec line of Federal funJh <is «i percent 
of lol«il mJuslrwil R&D expenditures. The 
l,(vo ratios tor the «ur(.r<ift <ind missiles in- 
-duslry, the hirj^esl recipient of f-etler<il R&D 
funds, show the some p<Ulern. Tol<il R&D 
funds «is ti percent of net sales fell from 
3 percent in l^Hvl to 14.1 percent in 
1074, wherCiis the tonipany R&D/net 
sales ratio was relatively eonslanl-usually 
wilhmone percentage point of 3.5 percent- 
over rfie same period. After the total 
R&D/net s^les ratio for the aerospace in- 
dustry continued to fall, reaching J 1.5 
percent in i<57P, while the company R&D/ 
net sales ratio leveled off at around 3 
percent 

The aerospace mduslry, nevectheless, 
ti'mained one of the most R&D-inlensive 
industries, setond in 1^7^ only to iheof- 
hce, computing, and accounting machine 
component of the machinery industry. The 
total R&D/net sales ratio for companies 
in this latter indiislry--l 1.7 percenl-ex- 
' - • ceeded'+he ralu> for aerospTtre ficnis for 
the first time during" that year. The com- 
munication ecjuipfnenl component of the 
eletlrkal equipment industry ranked third, 
with a total R&D/net sales ratio of 7.0 
O L»rcenl in \<>7^. 
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89 



. jphart 9. R&D.f unds as a percent of niwisales for 
• ^selected manufacturing industries^ 
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The computer industry also had the 
highest percentage of company funds de- 
voted to research *ind development-^ 7 
pertenl-lollowed by the optical, surgical, 
pholographk, and other instrumentstonv 
ponenl of the professional and stienlifit 
mslrumenls inddslry, which reported that 
company R&D f^inds were 5.0 pertonl of 
net sates m 107O. 

Two of the five major R&D-pt:rf or ming 
industries shovVed comparatively l.arge 
ihangc^^m^heir loiarR&D/nel *iak's ratios 
'be'lween lQ7a*atul.l975). In the aire raft and, 
missiles industry, the ratio dec lined fnmi 
12 2 percent to 11,5 percent, because net 
sales were 17.4 percent higher in U)7P 
than in 1^78 while R&D expenditures rose 



only 10 percent (in current dollars). More 
significantly tho motor vehicles industry, 
which reported slightly lower sale$ but a 
15-percenl increase in R&D expenditures, 
was the only industry to show both an 
increase in Us R&D/net sales ratio «^nd a 
reduc lion in net sales d\iring 1970. 

Net smiles of the petroleum industry, the 
industry with the highest dollar volume 
of sales, rose 31 percent ^e(;ween 107Band 
1070. Although the percentage increase m 
,.R&D vxpenditurps was about one-half 
tiicit amount, the R&D/nel sales' ratio fell 
only one tenth of 1 percent, rnamly because 
research and development plays a rela- 
tively sjiiall role in this industry's total 
activities, in fac t, it has one of the lowesi 



^ K&pMiet s<il(Nr«Uios()t .mvinJustry Wlion 
both tliv fuMsile^atuI R&l) cxiH tulilurcs 

^ ol the potrok'utn mdiishv iUv oxJiidtd 
kom the tompuUition the c)ll-indusiry 
R&.i) nrt rjtu), ihc rdho becomes 3 o 
jxrcenl insttMd 3 0 percent, demonslrtil 
ing llu*unptuU)t the ju'troleurn industry ^ 
net s,iJ(«> on this nu'jsirreou'nt ot R&D 
intensity * [ 

character of work 

Rcsoau I) and (.levt lopiwOrUciHonip.isscs 
the di \'VT*^v hut t (Hii piemen ttirv iictivilies 
of h<isK research applied research, and 
devehij-^ment in I070 tonipanies spent 
$1 I bdlion on htisK revwuh, $7 1 billion 
on apj->lird researih iind $2<^> 0 billion on 
development - lo yvA ent, [H'rcenl, cind 
^\ ptTcf'nt respectivelv. of the national 
totals Between l<^>75:ancl P>70, e\pendi 
■tiires types of iiulustrial K&D 

dttiMtres rose.sieadtiv atan average annual 
nile ot about 3 percent 



basic research 

* At ter adjustment tor ml lation, tlie total 
amount spent on l\isu researdi by com- 
panies in 1070 Wtis 13 percent below the 
peak* level reported in l^>oo (measured m 
consttint Jollars) Real pertormanc e of in- ^ 
dus'truil basic research began to tall after 
l^'oo ond continued to decline through 
U>73 tit an average annual rateo^ 3 7 per- 
tent This trend was reversed during 
1075 70 when iiidiisirial outlays for basic 
research projects increased by a total of 
21 percent I in real dollais) (chart 10) 

The proportion of total ccmipany R&D 
expenditures going to basic lesearc h grad- 
ually declined from approximately 7 per- 
cent, in |Oo4 to 3 5 percent in 1<?70 ri\js 
lack ot emphasis on basic researc h relative 
to the other two types of R&D aetivities 
appears to rellec t a strategy adopted by 
many companies to enhance profits by 
niininu/mg or postponing expenchtures 
on nonj)iiorilv Items Basic research proj- 
ects are likelv to suiter disproportionately 
, whenever budget-tightening measures are 
inVplemented hec iuise bhev often recjuire a 
long term commitment i>t financial re 
sources cind involve a high degree of risk. " 
In add I turn, potential benefits I ronuinder - 
taking basic researc h usu«jlly arenof readily 
apj>arent profits trom this type of ac tiv 
If*'* "lot be realized until far i;ito the 



future I he survival of a company, how- 
ever, may depend ultimately on (he success 
ot its>basic research program m laying the " 
todndation tor tbediscoverv ot new prod- 
ucts (ind processes A recently cogipleted 
study lt)und thai m 87 percent ol thecases 
in which innovations became conunercial 
successes, the basic research leading tocom- 
meic ralr/ation was financed and perforn'ied 
by the benefitting company Applied re- 
search and development projects, on the 
cither hand, are somewhat more immune 
from cost-cutting efforts because they 
tend to be shorter term andl are usually 
directed tow;ard rapid c ommac lali/ation 
of specific prockic ts or improved processes 
The c hemic als industry historically has 
led in the performance c)f basu research, ^ 
m I^>7<^>, It spent one third, or $3op mil- 
lion, ot total industrial expenditures on 
basic lesearch (including Federal tVinds to 
companies) In the late seventies, some 1 
c oiii[>ariies m this industiy were conduc t-'*^ 
ing basu research on electronic chemicals, 
such as plu>toresisis, lu-eded by semicon- 
ductor puj^ucers Cjenr^ic technologies 
are anotlv/i important and ra[iicllv grow- 
ing area of basu research arul shoiild have 
a major commercial impac t on the chemicals 



iiklustrv, particularly pharniaceirtu al com- 
f\mies, m theeigbties ^ 

ihe electrical ecjuipment and aiicraft and 
missile's indusiri(>s accounted tor 20 jH»r- 
cent and <H percent, respectively, of total 
industi lal exfH'nditurc's tor basic lesearch. 
Basu reseaicli expenditures of <)ll other 
indusiiic's made up the remaining -10 per- 
c ent of the total 

In I ^>7o, o2conipanies— almost one-half 
ol the Rc^p-per forming c ompanies with 
25 000 or moieeniployees -engaged in basic 
leseaicb I hese large frrms reported ex- 
penditures amounting to $o20 million, or 
34 percent ot all industrial bayic research. 
I lie percentage ot R&D pe/ormers en- 
gaged in basu research rfiihin each si/c 
c lassil it jtion declines as the' number of 
persons employed bV the firms becomes 
smaller Although R&l3-performingcom- 
panies with more than 25,000 employees 
spend, as a group, more on basic research 
(in absolute dollars) than smajl- a^id 
medium-si/ed fir nis, t ompanies in the lat- 
ter two groups devote a larger proportion 
of their total Rc^ I) funds to basu research 
projects [h,in the firms with 25,000 or 
nv)ie emplcvyees * 



Chart 10. Funds for Industrial basic research 
performance* 
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Amon>; tlio^^e liini^ willi im>rt',tluin 3,000 
employee*^, llu' peucntti^f ol tomptinn-*^ 
pertormin^ bo*%K re^^eort \\ ii\,i\\v i lu*mu jIs 
titul eleitrual equipment inJuslrn'*> v\tis 
siibsttintitillv lii^luT tlian tlie aU-mJusirv 

*^peiti\elv Firms in du'*^e Iwo inJustrics 
nuuk' up almo*^t oiU'-llurJol all lompanK'*^ 
reporting; ba*^H rt'^^tuuih outiav*> in b^70^ 
C ompanie*^ *%pent Si^i^o million oi iht ir 
Dwn tunck on bifc*^K re^^canh in 1^^7o, or 
ihrtr fourth*^ o{ all inJii^lrial ba^k research 
expenditure*^ The ihemuaU mJii^trv leJ 
in iompany-finant ed ba*^it re^eari h, allo- 
umn^ S1^5 million, or 8 percent ot ils 
Ki^ I) budget ttU^mii research Theelet- 
tJUid jcjuipment nuiustry was second, 
^.pending $200 million, or 5 percent of itV 
own KiStl) tund*> on basic research in l^^7^^ 
Compaiiie** produung communualion 
equipment *^pent'l out.of 5ot thosedollars 
and together budgeted 7 percent of their 
own tunds basic research during 

|u*^t 2 percent of all Federal R&D sup- 
port to indu*-trv was allocated f*or basu 
research activitie*> rn 1^>7«> Historically, 
universities and colleges have performed 
the maionty of the ba*^ic research funded 
bv the \ ederalCovernment lnduslr^1l firms 
have generally rec eived contrac ts from the 
Faleral C"K)vernnient tor basic research only 
when a company posscsse*> skills' in a spe- 



citic area 



C oinpaniesm the ^ iiemu.als industry r*c- 
leived the highest allotment o\ Federal Kinds 



pio\ uledVor basic researc li iU tivjties $71 
million, or 27 percent ol the total amount 
oi lunds lurnished by Government agenc les 
lor industnal basic icsearch in l^>7^'>/rhese 
tunds hov\e\ er. amounted to only U^pei- 
cent ot the industry s total expendituies 
on basic researc h in U^7<J Ip contrast, non- 
manufac turing industries^ including inde- 
pendent, RJkD laboratories, obtained 77 
percent ot their basu research iund^^trom 
the CioVernment 

The distribution ot funds for industrial 
basK research by lield of si lence and engi- 
neering has lluctucited httle since U>o7 
Almost one-half-$vS22 million-of indus- 
' trii^rb;ii»*rT*^searc h expenditures in l^^7^^ 
was in the physical suences Of those kinds, 
72 percent nasspent on projec ts t lassif icd 
vvitiiin the field of chemistry. Engineering 
and the lilesi lenc cs ac counted for another 
25 percent and 15 percent, respec tively, of 
total industrial basie research expendi- 
tures About 75 percent of funds in^the 
life sciences was spent on projects explor- 
ing the biological sciences (eluirt 1 1 ) 

Companies ni the chemicals industry 
' accounted tor approximately 50 percent of 
expenditures tor basic researc h in both the 
physical and life sciences Outlays for basic 
research in engineer fng were largely eon- 
' centfated m the electrical ecjuipment and 
aircraft and missiles industries. Firms in 
those two mdusTTK's financed 5o percent 
c^t all basjc research in engineering 



applied research and 
development 

By industr\— Applied lesearch and de- 
\elopment pertormed by industry amounted 
to $w^ot^ bilhon in 1^^70 Lxpenditures by 
companies in ea^ h of these two activities 
lose at an average annual rate of 4 per- 
cent (in constant dollars) between 1075 
and 1^7^?, paralleling the 5-percent increase 
in industrial outlays lor basic research 
during this period (chart 12). ""^''^'my^ 

The chemicals industry, the leading pet-^ - 
former ot basic researc h> also reported the 
highest level of spending on applie'd re- 
search-almost one-fourth of the 1 W total. 
The electrical ecjuipment and aerospace 
industries, which ranked second and third 
in basu research expenditures, also occu- 
pied these positions in the performance of 
applied reseaic h (chart 13] 

Companies m the aircraft and missiles 
and electrical etjuipment industries spent 
almost oiie-half of alF industrial R&D funds 
devoted to development m 1^7^ The Fed- 
eral shares of total outlays by these two 
industiK»s for applied research and devel- 
opment matched their Federal proportions 
of overall RkD expenditures-73 percent 
for the aircraft ancl niissiles industry and 
•13 percent for, the electric ahetjuipn^t^rt t^in-- 
ckisiiy 

T he mac lunery industry has led all other 
industries in company-financed develop- 



Chart 11. f^idUstrlal: basic resp^ 
: { by flild^ \ - 
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Gbart 12. Funds for Industrial applied research 
. and deyelopnienit performance' 
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, «DJiti^ nbt toUictbd tn ,1970: 
.sbURclr f)atldnAf Sclinco Foundation 
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research 
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.DevelQpiri^nt 




Petroleum Teflninfif;^-.^ 




Chemicafs>&. 
alired products' 

/ 7% ^ 



mer)l sime l-^>7t>. when it overlook ihe 
eletlric<il cijuipmcnl mJuslry In ihi^ tale- 
gory Aboul ^ out ot 10 dollars budge led 
for RSdy projeils by companies produc- 
ing otdVe. toinputing. and <u(.o/nUmg 
nYtuhmcs were^penlon development The 
importante of tt)mputer software in ex- 
panding; the capabilities and appluatiun^ 
of Lumpiiler technology throughout the 
econonw has impelled these companies it) 
d\ri\ \ a greater prop'r)rtion of their R&D 
ettorls toward the development o( more 
sophmiu ated hut easier -to- use software 
systems 

By pYoducl ficld^The NSf survey of 
industrial research and development ti)l 
jet Is data o*n lombmed expenditures for 
applied research and development no^t 
only bv individual mdusirv, but also by 
producljiold within eaoh industry By 
fttoviding a- distribution of R&I) expend i- 
I Q iiss a wide variety ul product 
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areas, product field data are a valuable 
supplenu'nt in analyzing industrial R&D 
tiata 

III the survey, companies are classified 
by Standard Industrial C lassifitalion (sic) 
totle cKtording to the iutiusfry in whith the 
largest number of employees «>re working. 
Thus, ihf industrial c lassifuation for con 
glomerate^ and other di verified companies 
does not indicate the various fields in which 
their research and develc)pmeril is per- 
formed K)r example, a company. with 
mt)st ol Its employment in a food subsidi-/ 
ary i^ included in the food industry cate- 
gory, although its major -R^tD program 
mav be diu»cted toward itsthenucals bu<i- 
^('s^ I o ^hov\ better thediversiiyc)f types 
ol R&T) projet is in nuiltiproduc t firms, 
prochu I field data are used to induale the 
various fields m which applied research 
and development are unde> taken, rt^gard- 
less 1)1 the piimary indusirialclasmfKation 



ol tlu perloimmg turn It should be em- 
plui^i/i d, liowt V u , dial because conipain 
ullui.ils usutill\ till Hill ketfi iKcounting 
uc urds uf\ a pincluc't t u Id basis, infornu'd 
t'stim.itt. s tirf ut tc n the suurc k of these data 

In h^r^), three-tittli^ oi »ill industrial ap- 
[i|ied u'^earch and development tunds were 
spent in just li\e piochu t aiTas k omnuini- 
uition etjuipnu nt, So 7 billion, machinery. 
Si o billion, guided missiles ^md sp<uecraft, 
S*l 5 billion, aircraft and parts. $3 5 bit- 
lion, and I liemu als, $2 5 billion Between 
1^^73 and l^^7^^^ annual average r^'S4)f 
glow til toi the t list two prochu t arefis vyere 
about 15 petient (tn current doUars), ex- 
ceeding tlu* all- industry prt)ducf field 
aveiagO ot 12 percent Increases in the' 
other thiey proiluct h elds averaged around 
1 1 pert ent 

[•ederal funds supporiecj- one-lhirJ of 
the apf^lied resean^Sh and developmcnt'ef fort 
in 1^^"^^ As would be expeciecl^"45 percent 
ol Federal support in 1 ^^7^? was i cmcentrated* 
m )ust two product fields- guijed missiles 
and spat ei rait and airtr<^ft and parts. 

Many tompa UK'S are Wcomfng increas- 
ingly diver SI fietl in the nVarkels thc^' serve, ' 
and their R&D at tiviticis are also djsinbuled 
ovei a wider range af products Table Z 
shows a spet iaIi/atK)n ratio for selected 
. industnes-ihal is. the pei^entageof applied 
research and development an industry 
perlorms in its major produtt tield It i^ a 
useiul index lor examining relative changes 
in product R&D emphasis bt\ause the R&D 
expendituies iderUifjed ft)r an industry 
may nt)l be repiesenlative ol the full range 
ot prudui I groups lov^ered by that industry. 
I he spet lali/alion ratios were derivecl by 
ilivitlir^g the R&D (untls spt^nl t)n an in- 
dustry s prrmary produtl by the total ap- 
plred research anti development expendi- 
tures lor that industry 

Table 2. Specialization ratios for 
selected industries 

specialization Ratios 



Industry 










1969 


1-975 


1979 


Chemicals and atliecJ 








products 


80 


74 


72 


Aircraft and missiles 


87 


75 


71 


Primary metals 


63 


52 


47 


Machinery 


60 


59 


57 


Fabricated metal 








products 


39 


38 


'48 


Etectrical^quipmenl 


51 


57 


55 


Petroleum refming 


43 


52 


45 
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Alllu)Ugli tlu* s|H'Utvli/<Uion raUos for 
most induslne- Jc*. rt't^seJ belwcco l^^o^^ 
and l^")?^. ihe <\Uob tor some mJuslnes, 
smh as tabraattd meUil prudiKb, in<.jcabeJ. 
The dedine in spe(.idli/arion rahob may 
retlec I a U-iulcn «y inxorporatt; strategy of 
lufnin>^ to llu* (.realion of <.orporate port- 
folios, that js. a i.lubU»r oK companies anJ 
product linKdfbembkd through va/ioub 
modes ot diverwhciVtion under a single 
( orpurati* .umbrplhi, tor short-term (low 
risk) gains rajhefihan inventing in>scien^e 
and technology tor future growth, expan- 
sion, and prptiUi'|:>ihly * The level of K&D 
intensity applietl in a company s major 
product area maV ^change over time for a 
munberot reasons Companies may (1.) di- 
versity tor tmanLial reasons by merging 
with oraccjuinng profitable businesses 
unrelated to their prmupal product line, 
(2) conduct res^eirch and cievelopment in 
othe^r product f le ds as they are developing 
«ind perfet ling their currenl*produets; (3) ac- 
c|uirc other firms already in ihejr own line 
c)t bu'^iness. or (4) acijuire fjrm^ conduc t- 
mgreseart h and development on ptoducts 
and processes' th^y now need Clianges 
resulting from th&'first two reasons would 
diminish the portion of research and de- 
velopment in a f^cra b major product field, 
from the third would raise a firm's spe- 
uali/ation ratio, from the fourth could 
'have an <;ffeu in either direction 

energy research and 
development 

4 * 

A major national gonl^of the seventies* 
has been to lessen tlu' country s dependence 
"on importi?d oil To attain this objective^ 
and intTt'sponso to escalating prices, both 



the public and thy private sectors have 
been exploring ways to improve energy 
efficiency, promote conservation, and de- 
veU^prit-w sources of supply Lach of these 
approadies has required a substantial in- 
vestment in research and development in- 
dustiv s expanding' role in the Nation*^ 
ettort to ac hieve ener^^ self-sufi /leiu y is 
retleUed in the rising proportion ot toUl — 
industrial R&.D funds i»nent on eneigy- 
relatedprojec ts-from 3.8Vercent m l^>72 
to nearly 10 percent in l^7^)Vhart \ A] 

Duiing 107^>. total industrnj^l tundingof 
energy-related K<&D proje^s ruse dra- 
matically— 22 [X'ru'nt-to a total of $3 7 
billion. Lxpenditures on energy tesearc h 
and development rose<V ^^f^ a veragc^wearly 
rate, of 13 percent (in constant doUars] 
between l'^'^7oi«id U>7^^ niore than do\ble 
the rate ot increa?e to^ total industrial R&H 
».)ullays. ' ^ , \^ 



Both u)mpanies and the Federal Gov- 
ernment have bcun channeling resources 
mtu.cjU'igv K&.L)projeUs Approximately 
10 percent ol tlu' tund^ industry spent in 
ro7^) oiiginaU'd with the Clovernment. 
Cc)mpanK'^ in thi eiectucal equipipent in- 
du^ti\ ftht laigest peif-oimei of energy 
Uscauli and development) icceived about 
one hall oi these Kdeial monies, a large 
poition ot which went to support ruiclear 
eltoitsat I M<DC s administered by 
i irms in this industry 

The pet I oleum industry reported the 
second highest expenditures on energy R&D 
[Mojects tn l'^^7^> Unlike tlTe elcc trical ecjuip- 
mcnt iiuhistrv. the energy re>\earch and 
development peitoimed by oil companies 
IS mostly tinanced with firms' .own fuhds 
and diiected toward researc h and develop- 
ijunt toc'using on tossil fuels Together, 
the electric alecjujpment and p.etiolcum in- 
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Justrn's iUc tmnU'd tor roii^lily one half of 
iill irHlii^lritiH<&.l) ^ \jn luliUirt s jIKk jU J 
lutiui>;v itLU'J pioH'Us iti 1070 r 

Uirts Uh usin^oi\cru'r>;\ constrvahon anJ 
on noiu unv uilional i in r^v sollr^.^.'s, sir h 
tis >;totlit r null and *»olar, lo^v 13 pHTctMU 
In I'>7"^). lnnJ)n>; h>r lluHf acUvitus ap 
p^roaclKcl liu- conihinoJHAptnJiUnv k vil 
tor tossit Ku'ls-anJ nijckai itscor*.li anJ 
Jtvilupnu Ml and, aicorJin^ to comj^iniis 
pioji'i lions, will e\\coJ I'X^H'nJiUiros on 
iossj jnJ TUuU*ar ristardi anJ Ji vc^lop- 
nu'ni Juriri>; fo^O (charl 13) RKtl) e\ 
ptnJituu's 4n ilif tussil hitls arta ltd, by 
an mcUitsf m rt-suirv^li and dcVtlopnient 
onsvnliK'ls insf 10 p^-m-ni in U>70 The 
f tdi I Ail Ciovunnu ril liovvtV'iT, rcdiiu'dils 
(.ominiltm ril to niuli'ar rtscardi during 
da M'ar. tiiVd ,iltltoi^>:;li tlit' ov trsll Jet line 
vva^ onU 1 \x'uv\\\ lu h>7'->, companies 
proja U'd lhal hnuhn^ lor nikieai lesearih 
anJ di vi'lopnu'nl would Jet roast- another 
o port vnl in h>iHO 

pollution abatement 
research and 
develppment 



one vfiir intuast 13 pn'rtenl-'^ince 1*^^75, 
and tompanu's prujtUed that l^>i^O R&.U 
oiulav^ would htonlv 2 percent aht)ve tin* 
I^>7'^>levei hint e C on^U'ss as well a*^ federal 
it>;uliitoiv ii^enufs piestrihe tlie standards 
toi piotetlin^ the env-ironment tliat must 
' Ih' nu'.t In indiisirv. Jiange'*^ in e'nviron- 
nu ntal f^olny luue an unpat t oh industrial 
k(.<il) polkilion abatement activities lo 
phue these activities m petspet tive, in 
dustrial RikD pollution ahaleinenl activities 
at t t)unted \oi on\\ 3 o peitent of all funds 
spt'nt hv mdiistiv tlurmg UC^) tt) tontiol 
anti prevt-nt ptdhition 

ApprA)MniatFlv ol evtiv 10 dtillars spent 
by uiduslry t)n lestiirth and tleveit)pnH'nt 
It) t t)unter env irt)nnu'ntid deteritiration are 
ust'd tt> design prodiitts and pio^^esses to 
niinuni/e air pt)lhitit)n 

The 1 '■>70 C lean An At t sptt ifit d pun e- 
diiri'sfor limiting tin'' reltMSf til tt)Mt gases 
mlt) llu' atnKJspluTt' and dt»adhnes tt) be 
mt'l bv mdusiiv by the early eiglities Ft) 
tt)mply with this law, llio nK)tt)r vehicles 
intlustry, hist t)rit ally the^ largest pcrK)rmer 
o\ polluiit)n ahatt'nK'nt RkD projotls, has 
spent sizable* sums to tli'v't'lt)p emission 
toiUrol devil es lot aiitomi)bilt's. trucks, 
and buses 



R&D expenditures t)n intliistrial pollu- 
tion at>alernenl prt)|et Is rose tt)$l 2 billion 
in h)7^> This was, ht)wv.vVr, the snvdlest 



■ [ ^. (' ti nut nl tri! ^ . 'jiitiiMn "^ic ) u 'I ( tft nt till-, •(« -.^ |l\ t^lnnv. 



I lk' themitals industry, whith ranked 
setoiid III expeiidituies lt>r pt)llutit>n abale- 
mt nt R^D aituitifs m 1^70. and the utility 
tom[>anies iia\e been sliiv ing lo mt>et sland- 
aitls speutied in the C lean An and Water 
At ts Ihty hiive tilsu Inen atteinpling to 
^ lomply With the provisit)n^ ol the Re- 
souite, Conseivation, and Rett)verv Att 
ol h>7t>, v\hit h delineates pioteduies and 
pi o\ ides linantial assistance tt)r research 
tuul de\elopment on the dispt)^al t)f tt)\ic 
v\as(i' substances 

I kc FeJeial Ciovemment spt)nht?red only 
8 petient ol industrial pt)|lutit)n ab^te- 
menl R<^l)ettoits inl^>74 The petroleum 
iiukisti \, v\hich nu reased its expenditures 
lt>i [H)lhilJt)n abatement research and de- 
\elopinent l>y I penent in* h>7^, isturrently 
wtiikm^ tm devek)ping k)vv-pt)llutant fueli* 
This t'tlt)rt IS tinantt'd in part by the De- 
partment t)l l.ner^y 

distribution of r&d 
funds by special 
catiegories 

♦ 

research anddevelopment 
performed to meet 
go\fernment regulations 

Irukistrv reptirted spending $008 million, 
01 3 percent t)l all tonipany funds allev- 
iated tt) reseaich and development, in 1^7^ 
on Rc^D pnrjects undertaken to meet exist- 
ing re^ulatit)ns o{ Government agencies 
and which would not have been expended 
VMlhuUt the cMstcMct of these regulations, 
riiis finding IS it)nsjstent with the r^^sults 
ol a study conducted for the Business 
Round table during 1<^7^^, which concluded 
that the inciemental cost of research and 
clevek)pment due to Ct)vcfnment regula- 
tions was relatively low— only percent. 

The chemical Industry reported spending 
more than the other major R&D-performing 
industries t)n researth and development 
necessitated by these Cjovernment regula- 
tions Lxpenditurcs by tt)inpanies in this 
industry atctiunted for lo pi'rcent of all 
iegukitt)ry-related R&D funds reported in 
l^>7o ^ko^e ou 1 1 primarily financed 
pn t I s I, . nil M r « » jim « MM rit^ ^tipulatrd 



II ■ u, K I , It,,, inrs* 

1 il'U \< liK <K«> III \t.ilxit i^tJiAc V. i> iV|.ii« h 1 'j^i 

11 



. \, Chart 15. tndustriat.B&p exp^^^ by 
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bv llii* I ood tuul I3rii^ AJniinist/itioh 
(fPA) In ckkhtioii tiboul ,^ o\ 10 
JolLii^ rxpcmleil by iIhm. luniiuiMrulustrv 
on tlu»^e Ri&D tu tjvilu»<^ wi»i/ towtirj 
nu'e(in>; Lnvironmenttil Protoiyou Agonuy 
(IIW) stanJtUcU rlu^ <\^i'Ai. \ vv«m ro- 
**P5^nsil^K- lor o\iM onv thiwl o\ ihv toUil 
k<J<I ) ('xpenJuuros loporlyCl bvcomponies 
in h>7<-> '^pcnt lo lomplW^ilh tlu'se Ivpes 
ot Ciovornmonl ri>',ulatA)ns 

product versus process 
applied research and 
developm/ent 

f^ciuliturv^ />r jf^plu'J ro^iMrih tinJ Jcvol- 
ofMncnt htuwiccd llu* Jevelopinont of now 
proJiu or tlu' in\f'>rovi'nu'nl o1 e\i''ting 
one^ In^onti.i^l I ii in^ ^pcnlonlv 1 2 per- 
u'Ml ol thx'^e tuiuK \)n porlct hn;; or Jis- 
v<ov(*rn^>; nevv prodiu tjon pioi es^es Conv 
ptinic^ repoilrJ tluU llu'V vviue unable to 
iKi^^iU' 13 ptTt^enl ol ii^^plieJ revCtinh tind 
Ji'volopinont t^xpeiiJiUi res during l^V^) 
into one ol these t wo t<itegones^ 
"IXilti to(,onlv thieeindivkliKilindusines-' 
«urirtill timl missiles dieniUtils, tind elet- 
liktil eqinpiiKMit, were tiv<iiKible U)r 1^^7<^'^ 
OV thesf indiisiries. «ieros[\ue firms dllo- 
(<ited the highest peru'nttige-^>3 percent- 
ot their «ipphed reseoith iind tievelopinent 
funds to piodutt development or improve- 
ment' the themiwiis jnd electric ill equip- 
ment industnes ctuh diismlivd tibout two- 
thirds oi these exponilitujes m this category, 
i he I hemu«ils indus'trvi epos ted spending 
pcurnt ot Its ti>toUipplied lesc'iUth and 
development IuikIs on R<^1) lU tivitie^r to 
impiove or develop new processes, the 
iieri»sptue «md elec tni at ecjuipment indus- 
tries <illocated less than 10 percent of their 
luiuls to these types oi R&l) pio|ec ts 
(chcirt lo) 



Chart 16. Product versus process applied research and 
development for selected industries: 1979 
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Chemicals and allied products 
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13% 

Aircraft and missiles 

Process 4% ■ 

Unplasslfrable 
3% 
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employment of r&d 
scientists and engineers 



The empluymenluf FTE R&D be len lis lb 
andejlgineers in Indublry reaehed a rceord 
levd- 452,400 -in January l^SO. Ovei 
2<^00O U&D p'ofc.si^^nalb were added by 
eomptinicb during 197*^, ^ 7 pereenl gain 
over the preceding year and ihe largebl 
annuo! absolute increase reported binec 
» these data were first collected in 1956. 
Over 70 percent i)f all R&D scientists and 
engineers were working in tJ^f^usiness/ 
industry sector in 197^/' and total em- 
ployment by R& D performing companies 
increased by 5 peaent. 

Scientists and engineers engaged in re- 
search and development account for ap 
proximately 40 percent of scientific and 
engineering (S/E) per5>onnel employed by 
(he industrial sector From January 1976 



f **N4th)n4t Sttencf Foundation Sti/m/ ami tn%yntt4\nx Employ' 
mrnt, laTt' l^OjNSf »i 310\ iVV^hinKton l> C Supi of Dmument* 
U S UivernmfnJpriiHinjtOfhif wait 

*'N«hon<if Sftent* found«itK)n Savitm* fn<m//r* ttul Tech 
ntcMmmPrt\HUehitit*ttfy. i<9n »0{US\w .I2(^t fVV4*hinj<mn D C 
SufH 1)1 U«««umrnt« I 'i l rt»*rmmrnl riinijn»C>ltKr l*»»lj 
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through January 19S0, the number of these 
R&D professionals wc)»king for companies 
climbed ^teadily at anTj^'crage annual rate 
of 5 t> peicent. Tliis/inc rease followed 

V periods from the 1^ sixtics'thfough t4^e 
midseventies of actual decline and little 
growth in the employment of U&D sc ientists 
and engineers. 

* In I9b9, firms began t*o lay off scientists 
and engineers engaged lo researcli andde^ 
velopment, so that by January 1973, total 
R&D professional entployment was down 

..S percent from the I969 level. During this 
4 year period, jhe two largest employers 
of these individuals and largest recipients 
of Federal R&D contracts-the aerospace 
«md electrical ecjuiprnent industries- reduced 
their R&D professional work forces by 25 
percent and 15 percent, respectively, when 
space- and military-related R&D activities 
financed by DOD and NASA were cur- 
tailed. 

Between January 1973 and January 1976, 
total employment of R&D scientists and 
engineers by industry rose only sligh tly--2 



perjcent. Dunng tlus interval, each of the 
aeiospace and elec trical etjuipriient indus- 
tries reduced its R&D prof^siort^i work 
force by an additional 5,000 employees. 

An upswing m the employment of R&D 
scientists and engineers in the uc^rospace 
and electrical ecjuipment industries began 
in 197b, with increases averaging 7.3 per- 
cent and '1.9 percent, respec lively, between 
January I97o and January 1980. Both in- 
dustries, however, were still employing 
fewer R&D scientists and engineers in 
January 1980 than they vvere during the 
peak years of 19jt)d-t)9. In contrast, the 
othc'r iliree major K&D-performing in- 
dustries— c hemic als, mac hinery, and auto- 
motive-employed at least 25 percent more 
and, in the case of the maclunery mdustry, 
50 percent more R&D professionals in 
January U)80than lOyearsearlier (chartl7). 

The upsurge in the demand for profes- 
sional R&D personnel in the late seventies 
is best reflected in 1979 data for the elec- 
trical ecjuipment industry, where thenum-. 
her of R&D scientists and engine^s work- 
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' Chart 17. FtE« R&D scle^^^^ 
* ■ ' by:lndust0 ' 

^thousanda 1 ' ' * - 




Kig'for u)niptinies mi rtMs.t^d 8 perienu the 
Icirgc^^l cmnuiil gdin regislereJ by ^my miijor 
induslryin 1*>70. Dcmtiiul for engineers in 
ihis [ndublry luis heen ptUlKuhuly strong. 
tinJ lirnis luwe been LOiuliKlmg [nlensive 
retruiUng Ciiinpciigns The [niredseJ Je- 
mtind for R&D engineers htis been titlribuled 
lo/tipid lechnoU)giccd ddvtUKes. such as 
Hie more complex microprocessors now 
being mtDrpor tiled into robots, that dre 
revolulioni/ing production \r\ nuiny in- 
dustries Stitisfving this dcnuind hds been 
hampered by lh(« dechne in engineering 
employment tlitit oic urred during the Kite 
sixties and early seventies, which caused a 
decrease in engineering enrollments and 
thus limited the c u^rent'sup[)ly of these 
individuals 



« tiovcrv itn»r> MrrK I » ink hi-^ul, |Nm 



Seventy [-Jettcnlol the ddditional R&D 
St lentists and engineers hired in l^>7^>\vere 
engaged by companies with 25,000 or more 
employees Historically, about two-tliircts 
ol the total K&D professional woi k force 
has hven employed by companies in this 
largest <i/v classi^ttation In l^?*-). the other 
s[/e gioups each gained about '3,000 
workers, except lor the 1 ,000-tO:,4>H)0 
si/e group, winch remained at the previous 
year s level 

One method often used tocompare unit 

. costs across individual industries is to ob- 
tain tliecost per R&D suentist c)r engineer 

* This figure can be found by dividing an 
industry s total annual expenditures for 
research and development by the average 
number of R^D professionals working 
in that industry during the year. 

The aver^ige cc)st per R&.D scientist or 
engineer fur all industries was $8t>,700 in 

' 1079. Thi^' ratio increased at an average 



annual late ol c> 1 pcuent between l^oO 
and [^>7^> 

Ihc avciagi vost pOi K&l^ scientist or 
t'li^iiieei in llir mutoi v ehk les industry , 
was over SKk^.OOO in h^7o, ilu' liigheSl 
ol any nulu*>nv I he petioleum industry 
lanked ^eiond. with a pei -person cost of 
$1 le> c>00 1 Ills indusii V expel ienced a^J.o- 
peucnt aveiage annual i.'^le ol nicrease 
between l^-^o^^ and ^^7''>, the laigesl gain 
leiorded by any nulusti v. The atic i aft and 
<ijiissiles iiulustiy, with tlie tluid liigliesl 
[HM - person c ost.ieu)ided an inc rease aver ag- 
ing onl«y l\o'peuent pei veai dunng that 
period, uuinteibalanang the laigei giowlli 
lates.'iegisteied by othei industries The 
lelative si/e ot l^oth the aeiospace R&.D 
expendituies and its teJinical R&D staff 
dampened the lateol giowtli lor the all- 
industiy aveiage losi pei R&D scientist 
oi engineei dui mg the seventies No other 
majoi industry lepoited a giowlli latebclow 
that ol the aeiospace inJustiy. although 
both theelectiual equipment andc heliiicals 
mdustiies averaged iiuieases ol less than 
7 [UMcent ^ 

The cost pel R&D sc lentist oi engineer, 
geneiall^y increases with the si/e of the 
company f unis with moie than 25,000 
eiiiplovees tpeiit $''>7,0OO pei R&D pro- 
fessional in 1^>7^>. wl le I eas com panic's with 
Uw(i than 1.000 employees spent only 
$ol.700 Small lirms typically cannot af- 
^ loul heavy devdopment costs, wbith tend 
to exert an Upwaul inllueiue on this raiio. 

Wages of alTRc^D personnel as a pro- 
poitu^n ot total mdusinal RcVti^ outlays 
deilmedgiaduallv -lrom 50 percent in 1075 
to lo penent m* h'7^> The ^[f^fiv ol R&D 
expenditures lor supplies has remained 
lelaiively constant at 17 perteiil. while 
overhead R&D expenses'** rose from 33 
peuent to 37 peneiil ol the total between 
lc>73 and l''>7c> Overhead costs increased 
lastei than the other two components be- 
cause ol lapid rises in energy and real 
estate costs and depreciation expenses 
dnring the late seveirties. 

The motoi v.eliit les iiidustr y devotes the 
highest proportion oi its total expenditures 
to wages and salaries--53 percent m 1979. 
i lie aircralt and missiles and the petroleum 
relining industries spent less tluuKone- 
thiid ol their totahR&D lunds on wages 
and salaries in 1070, but both reported 
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overluMtl losis exit'eclin>; 50 penenl of 
their total R&l) outlays Only tlusc two 
• iiulustries spont loss on wa^es arul s.iKjrics 
^th«m on overhead Fable 3 slu)ws the pro- 
portion ot K&D experulitures devoteil to 
the ililferent lost late^ories ft)r selected 
intlustnes rn U)70 

I he number o\ R&D st lenlists or engi- 
neers per 1. 000 employees in all WkV^- 
perfornung companies imreaseil from a 
low of 21 rn 1072 to 1'6 in 107<) I'lus figure,' 
however, was below lliepeakof 10o4-o5. 
when there were 30 K&D si lentists or en- 
gineers tor every 1,000 employees 

The airtratl and missiles industry had 
the highest lontentration of R&D pri)fes- 



fbleS. Percent of total R&D 
ex|bnditures devoted to wages, 
Jaterials and supplies, and ' 
a^erhead costs for selected 
industries 



Selectj^'indusiry 

Motor vQmcles 

ElectNcaJ^" 

Petroleuin^efining 
Aircraft oira 
missile^||. 

SOufiCE 



Wages of Materials Over- 
R&D and . head 
personnel supplies costs 
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sional poi^sonnel in 107<^), M per 1,000 em- 
ployees, but this iiukisiry orue rept)rted a 
ratio at 113 in l%v^, wluCh subsequently 
plun^eil to^i low of d8 in U>73 Companies 
pn?Juiing oHiu'. iomputing^ and aiiount- 
ingiuathmes had thesuiond highest lon.- 
tentratron, 71 R&D scientists or engineers 
per LOCO employees, followed by" drug 
companies, with aioruentr^ition ratio of o2. 

Companies with ^5.000 or. more em- 
ployees reported 3o R&D suenlisfs or 
engineers for every 1 .000 employees. In 
lontrasi. lompaliies m the three sr/e classi- 
lualions below 25.000 eriiployees had 
lomentratjon /atios ranging from 10 gi)24 
R&D proiession^ils 
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appendixes 

a. technical notes 

b. statistical notes 

c. ffrdc's administered by 
industrial firms f 

d. reproduction of survey; 
instruments 



NOTE: The detailed statislical tables for this volii|;ilo have been published separately. 
Included on pp. 29-42 in this volume are sdlect(jd tables, showing historical R&D 
data, as well as a complete listing of all tables. Detailed statistical t^ibles rnay be 
obtained gratis from the National Science Foundation, Washington, D.C^20550 
f . . 
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technical notes 



scope of study 

NSF sponsored itvfirsl survey of indus ^ 
trial rcHwrch <md development in 1*)53". 
Sime then the scope of the survey has' 
gradually been exp«inded and refined in» 
response \o iin increasing need for more' 
deUiiled m formation ott the Nation's R&D 
effort 

The 1^7P industry survey is the 23rd 
in the annual series sponsored by NSF 
and conducted by the Bureau of the Census; 
U S Department of Commerce NSF also 
sponsored two industry surveys covering 
the 1^53 56 period, which wcreconducteJ 
b> the bureau of Labor Statistics (BLS), 
U b Department of tabor ' Datapblained 
in tho 8LS survey art^m>r d'lTectly com 
parable with the Census^gures foV 1^57 -7o 
because o[ methodol^gital a;;id other dif 
feroncerf m the survwys conducfl'd by the 
two a^encfcs In aodition. the Cehsuis 
surveys collect data on th^ R&D activities , 
pf FFRDC's operated by'business firms, 
wliereas the earlier BLS surveys did not. 
(FFRDC's are organizations adtrtinistefed 
by industrial educational, or other insti 
tutionsona nonprofit basis, they conduct 
R&D activities almost exclusively for the 
use of the Federal Government R&D ex 
penditures of industry administereii 
FFRDC s, included in this sqrvey as p/rt 
of the Federal R&D data, are listed urider 
the classifications of the administering firms 
Total R&D expenditures arid selected 
personnel d a ti^ for FFRDC's are shown in 

table B 16 ) To aicoun^ f^>r tfhe R&D 

► / 

/ • \ 

'N^tKmnJ Ixieocr fouivjji.ion $4>^iu^i>*ii/f/<in<<Mfi<irM»it^r)<drt 

aii4i («r^itir«»fiit( 01 \»H»u>itt Uutuihy f'^Vt itslSf **)|S01 \^\s1^h^1(^Hn^ 
DC Supl oMXMiiimnu U s c«4tvefni<irn( I'ltniinK Oiikr 1«5« 
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performance of these research centers in 
105o, Census adjusted data for'lhat year 
(collected in the 1057 survey^ to provide 
ciHiip^uable trend data fur 1 ^50 «ind earlier 
years. 

Dat<t on St lentif+^personnel ore ni)t 
directly comparable with data in earlier 
surveys conducted by BLS Tlie Ceni>vis ^ 
Bureau uses the company, defined to include*^ 
all establisliments under commun ownership 
or control, as the basu reporting unit for 
these surveys of industrial research and 
development. Surveys of scientific and 
technical personnel conduc ted by BLS, in 
contrast, were on an establishinent- 
reporting-unit basis. Further, the Census 
surveys obtain data on the number of R&D 
scientists and engineers on an FTE basis, 
unlike^ the BLS surveys in wind) data vve^e 
provided in terms of scientists and engineers 
prinSarily employed in research and devel- 
opment. Other variations in the two sets 
of data nia> be the result of different offices 
10 thc^same company preparing the esti- 
nvites, or the varying respc)nse rates of the ' 
twc/ surveys. , . 

/The statistics presented in tlus reptxrt 
/re subject to response and concept ermrV ^ 
caused by differences between survey and^ ^ 
industry concepts, definitions ofm&D 
activities, and by variations in cvxfnpany 
accounting procedures. Consequcritly, the 
accuracy of the data provided by respond- 
ents IS subject to'some variation. 

The cjuahty of the data lias improved 
substantially since the first industry survey 
in 1953, mainly as a resulyof more accurate 
and sc>phisticated accounting procedures 
adopted by responderrts. In addition, NSF 
and Census have eiuieavcued to reduce 
response and concept errors arising from 
difficulties tn interprlUing or applying 
survey definitioiis. 
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Nbf has been aware o\ tl\e increased 
reporting burden placed oh industry from 
all sources in recX'nt years. In an effort to 
alleviate this burden the Foundation has 
changed thecontentoi tlu^ industrial survey. 
The detailed cjuestioimaire (which lias been 
in use with slight modilications since the 
beginning of the survey) will now be mailed 
only biennially, an abbieviatecUform con- 
taining only the most c rucialdatacKments 
will be sent to survey respondents ni the 
interveiiing years. 

The shortened survey form was used 
foi the first time to coUec t industrial R&D 
data tor 1^7 8, 'Because aW data elements 
weie not collected for \^')7S, some of the 
Iiistciriciil tables do not contain data for 
this year. The tables th<it weie not printed 
in the b>7ti publication do appear in this 
repoil vvnh data collected on the 1^7^> 
survey. The main tables affec.|,ed are ihose 
that give detailed biealsdowns of R&D 
expend ituiVs foi basic reseat ch, applied 
research, <ind development by induslry and 
by product field Other tables deleted in 
the U>78 publication include company- 
financed reseaaii and development con- 
tracted to outsKj^ngani/ations, Federal 
4is^^Jls*by''a^^^\ind jjjl&D expenditures 
by geographic area. All of these tables appear 
in this report, but will not be included in 
the H)80 publication.' 

Thrc'e c|uestions were asked for the first 
time on the l<^7*-> survey. Companies were 
asked to allocate their expenditures on 
icsearcfi and development by these specia 
categories. Product versus process applied 
research and development, company R&D 
funds spent to meet government regulations 
by agency, and long - versus slwrt-term R&D 
costs. Data in this report areonly available 
and prmted for sl^ec ted industries for the 
/TfsTTvVo cjueslions. ^ 



19 



The indus'lruil R&D daUi «uc presented 
on two' different bases, hrst, R&D d«U«) 
are iurnished on t'^n industry -by-induslry 
basis (tables B'-l to B-34 and B-39 to B-59), 
The second approach presents applied 
research and t|evelopmentdala on a product 
field basis [iMcs B-35'to B-36). Classi- 
fication by industry and product field is 
based on the biC code Because of its gen^ 
eralized nature, basic research cannot 
readily^be^Uissified by product fiel4, »n- 
' stead, «ie data are classified by field pf 
science:'^ 



survey 
definitions^ 



Research and development-jBasic and 
applied research in the^sciencesjand engi- 
neerin^wind the design and development 
of protbt^es and processes. This definition 
excludes quality control, routing product 
testing, mar kef research, sales promotion, 
sales service, res^arcKin the social sciences 
or psychology, and other nontechnoiogical 
activities or technical services 

Basic research— Original investigations 
for the advancement of scientific knowledge 
not having specific commercial objective*?, 
although such investigations "may be in 
fields of present or potential interest to the 
reporting company 

Applied research— Investigations directed 
to the discovery of new scientific knowledge 
having spec'ific comnieicial objectives with 
respect to products or processes This 
definition differs fr^tn that of basic research 
chiefly in terms (^f the objectives of the 
reporting compa/iy. 

Devclopmenl— Technical activities of a 
nonroutine nature concerned with trans- 
lating research findings or other scientific 
kno\vledge into products or processes Does 
not include routine technical services to 
customers or other activities excluded from 
the above definition of research and de- 
velopment. 

Funds for research and development- 
jOperjUing expenses incurred in the conduct 
of resftsjrch and deyelopment in a company's 
mvnKipor a lories or other company-owned 
\ or -operated facilities. Includes wages and 



salaries, materials and supplies consumed, 
property and other taxes, maintenance and 
repairs, depreciation, and an appropriate 
share of overhead, but excludes cap<tal 
expenditures All funds for R&D per- 
formance are expressed in'this publication 
in current dollars rather than in constant 
dollars 

Federally financed research and devel- 
opment—Work done by the company on 
Fedc»ral R&D contracts or subcontracts and 
R&D portions of procurement contracts 
^ and subcontracts. 

Company-finaril&d research and devel'-^ 
opment— Cost of tTie company sponsored 
research and dex^elopment performed within 
"""^e company. Does not include company- 
f inarmed ."research and development con- 
tracted to outside organizations^ich as 
research institutions, universirt??s and col- 
leges, or other nonprofit organizations ^ 

R&P scientists and engineers— The 
January total of those engaged in research 
and development full time, and the FTE 
of those working part time in research and 
development. Scientists and^engineers are 
defined as persons engaged Jfi'jS/E wofk at 
a level that rec|uires a kr\owledgeof phys- 
ical, hfe. engineering, or ma then)atical 
sciences equivalent at kMst'lo thataccjuired 
through completion of a 4-'year college 
course with a major in one of tlVose fields. 

Employment— Total number of persons . 
employed by the company in all activities 
during the pay period that includes jhc 
I2th ot March. Fhese data are not ccmv 
pletely comparable 'with employment of 
R^tD scientists and engineers daUi which 
are collected as of January. 

Net sales and receipts— Recorded dollar 
>^alues for^goods sold or serviueslrendered 
by a company customers ou\<^de the 
companyr including the Federal Uovern-' 
ment, less such items as returns, allo>v*^rices, 
freight charges, and excise taxes. Excludes 
domestic intracompany transfers cif well 
as sales by foreign subsidiaries, but includes 
transfers to foreign subsidiai-ies. For Com- 
panies classified in communication etjiup- 
ment (bfC 3oo), manufacturing sales )\rc 
included and revenues from their telecort^- 
munication activities acp excluded. Nqt salei^ 
and receipts figures are expressed in currentv 
rather than constant dollars. All tables which 
include net s|ls figures, with the exception 



of table B-2. do not incluck> data for non- 
manufacturing companies ^ ' 

Geographic' area covered- Includes only 
those operations located in the 50 States 
and theDislrutof Columbia * 
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explanation of 
tabular data 



Industry classification- Industries and 
industry groups shown separately in sta- 
tistical tables art classified according to 
their btandard Industrial Classification 
Manual^ codes as follows ; 

Food »inJ kindred producis (20) 

ro\lilcs.md,tt>p.uel (22. 23) 

Lumber, woD^l product. .indhirniluro (24, 25) 
^ IMpor »md .illied produtts (2o) 

CiuMimaKond .illicd prodiuK (2t^) 
lnduslrMlthemK.ils(2tJl 82.2tJo)* 
L)ruj;''.mdincdKines (2tJ3) ^ 
Ollu'r aiomicd*. (234-85. 237 -3*>)* 

IVlroloum rohrlmg (2*>)' 
, Rubber products (30) 

blonoA Uy. «^nd glass P^^^fliJ^Aj;^^!, 

Pnm.uvmoudb (33) 
V orrous mcl.\ls ,md p/odm Is (33 1 -32, 3398-99) 
No nU'r rous ii\cl.i Is ,md products (333-36) 

F.ibnc.Ued mel.il produc Is -(3 4) 
M.icbincrv (35) 

Ulluc. turn puling, .md .ucuunlinj; machines 

Olher ni.uluncry.'extepl detli'iuil (351-56, 

Llw.irK.\i equipment (3o)' 

K.ulio .md TV rec oi vmg equipment (3o5) 
r.lei tronu componer^^s (30/*) 
Communu .ition equipment (3ej>)' 
Other eloi trudi equipment (30 i <>4,J6^X) • 

Motor vehicles .md motor vehicles equipment 
(371) 



'Fm moif titti)t«amfuinMlN>n on Jflinilion« i«vwU i^thr m«<ivM)R>ft* ^ 
^ ^li v«iiu4l iltim u»vtf«l in th<> ^iiivfy <|Ut*tn>nn<Mf ««* appendix C 



»f or^ompaf i*on pur |H»<*>^ the I«>n1oI thr\e I und> h^tnttn down by 
mdu«»Uv Jnd »hf numbfi o\ ..itnpjnif^ lOnlrJtimj; ifstrajih *nd 
Jf vflopmtnt M .iuu*df oi^jniMtion* *ir if|H»rtr*l in wblrs B » and 
U but rxiluiird iiom illulhri ublr^ 



pviiiHisf^r^jl loiUpJiison <on»pjny N|H»n>oi^ ir*fjuh <nd 
Ut-vclornwni bv ■*»i'lwtfv ot C b< J«,'nu>iM. u»mpjnir» pfrfiumrd 

oiusult tlu UniieiiSMiesiMC|H>iicdmijblf B lObuirxtluJnlfiOm jU 
olhrr l.»b!rs 

Ixriutivt CJhKt' Hi »!»»• I'n-MdriU Ul^iif <•( Mjn^KfTifni ind 
HiuIkU SMuJijf,/ huliistful litssifylation Wanual, (Wjaunjiton. 
DC Supl oH>»H»im»-nls US CAwrjnment Printinj; OlfKf } InJuMty 
><unip <*Hlt' munK'is Ate shown in pjrentlifsfs 

• rbf ihsMl-tiJlK'" InduMnil CI»»-niKj|s vvj^ rrvisfj in 107» to 
iftjud*- Sk C.Mup Induslful Orj^jnu ClifnluJU whuh l"d 
puvutuslv bten n-iHHU'Jl tinJln oilin »hfmu.»ls Ml cuireni «4nd 
litshiiu.il t «Mts luvf bct-n jfvistd Jittudin>(lv 

HrKinning with ihr sjHvfv. ikil and j^HH cMf Jilion IS no 
i^>ny^ct kTir>x j;i«»u|v\i ysilh j^lfoUumMmmj; iHtr i^tommunn^tion 
|4t<|^<n^>4iou|»rd Willi floH^»alf<pnpmAl |Jo| Insifjd ihf sr SIC 
>{ju,»pN AU iiKlmlcvi ii\ ihf n»>nmjnul ji luimg » liSMfn Jtion sothil ihe 
ddinf.Uuin bf>»vefn nunulj<, luim^c jnd ni>nm*nuUtlUHniiindu»llif» 
«s luoj*- 1 on>»>U nt I lus t lungf \\a^ *lnioM nu f Union ihf If vfU of ihe 

\ 
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<L^lh«'r tr .in».pnrUUitin«\juipmenl [373 75 37Pj 
vAinratt .imlmisMl<-s( ^72 <7o)* 

r*ri»U'ssiiinal jfid siierUitu nisti unn nts (36) 
Stienhfu and mnhanii.)! measuring in'.rru 
ments(38I-82| 
• Optic i)l siir>^ual photogr»iphu, and other 
I n*v I r umen I s (3ii3-i4 7) 

Other lYVJinjjfat lunng inJuslrie*»~tob«Kto mtm* 
uUi t Uf«?, (21). jitirilinganii publishing \17\, 
kaiht-r puducts (31 j ,«lnliinls^,^lldnt'uusm«^n- 
u^K t-unn^industnes (34) , 

INortmanuUv tu rin^ inJustrte^- ugn^uhure, 
lull's tr\ dnd fishent's (O" 0*^] mming anJ 
extr.ic tumflO 14) i Dntrai tcofistnit tion [15 
17) tran«>pc>rtation . ionmiunuations, and 
other pubk uli)mes (41 4<>), wholesale ond 
retail lidde (50-5^) hnanee. insuranu* and 
u'ltlf'tdtt (oO or) anJst'lt.'ctedserv»*.tMndus- 
hirs (7V) 807 8«M1 

C"ompan>si/.e-c|j5S— The si/e of dLom- 
pan >/ asJettrmmtJby the loltil number of 
lis enipluyet's Tht' five c onipony brze-^Kibbeb 
ubeJ m ihis report ore less ihtin 1,000 
' ernir>Iovees, l.OOO U) 4,990 employees, 5,000 
U) <^ /w employees, 10,000 to 24,999 
emF>loyees, and 25.000 or more employees. 

CT lassificalion of reporting units— The 
cona pany or corporate family thot includes 
all establishments under lomnuin ownership 
or c control isthe basu reporting unit. Each 
company vvas similarly classified into a 
SI njd; le,s|/e -category on tijiehasisof its total 
emp>loyment ^ ^ 

Cost per R&t) scientist or engineer— 
The nulnberof R&D suentrsts and engi- 
nee,r*^ used to estimate the cost per R&D 
sciential or engineer for 1955-7<5.is the 
aritt^nietic mean of the numbers of R&D 
scientists cind engineers reported in each 
iodL4$try ft)r January in two consecutive 
yetir*» This number is then divided into 
the t^)ldlR&De\penJituresof each industry. 
For 'example, the mean of the numbers of 
R&E-D soentists c^nd .engineers in January 
197*^ ami January 1980 is divided into total 
197^ R&D expenditures for a total cost 
per scientist ar engineer in 1979. 

onavailability of certain statistics— 
Pablesin .appendix (3 use the term, not 
sep^ raldy available but are included in 
totals indicating that statistics are withheld 
for r^otmeeting publication standards for 
reaH< >nssii<. has extremely high associated 
sampTrng error of estimate, high rate of 
imputation (over 50 pcrtent) because of 
failuireof ion\panies to report, possible 
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disclosure of data on an mdividiiaUompany, 
or tiata inconsistent for inclusion in a time 
series. In some instances, withheld data 
um be derived hy subtracting from higher 
level totals. Where this is possible the data 
user should be aware that the derived 
numbers are statistically unreliable In no 
instance, however, can^mydata bederived 
v\hich would disclose the operations of an 
individual company, * -* 

QMeslionable data— Data where over 50 
percent of the total has been estimated are 
pot published. Users should consult table 
A-1 for imputation rates for specific items 
- Method of cornpulation— Deiailed sta- 
tistics m the tables may not add to totals or 
subtotals because of rounding Also, per- 
centages were calculated on the basis of 
thcjusands of dollars and may differ from 
those based on the rounded figures shown 

4 

methodology 
survey^ 

The sample used for the 1^7^> Survey of 
industrial Research and Development 
''represented all manufacturing industries 
and those nonmanufacturing industries 
known, on the basis of earlier, more detailed 
♦samples, to conduct or to finance research 
and development. The sampling unit for 
'the survey wa> the company, defined as a 
business organization consistingof one or 
more establishments under con^mon own- 
ership or control A new panel for the 
R&D survey is Selected approxiniately every 
five ve*Hs The latest panel was selected 
for the 1976 survey, the first since the 
1^>71 survey Approximately 11,500 man- 
ufacturing and nonmanufacturing ci)m- 
panies are included in the current sample, 
which consists of about 4,500 certainty 
companies (those with 100 percent chance 
of inchisionin the panel) and about7.O00 
noncertainty companies. 

The basic tool for the survey is Form 
RD-1. which seeks detailed R&D infor- 
A^ation from respondents Companies in 
the new panel that had received an RD-1 
•form in the old panel (1971-75) once again 
/eceived an RD-1 form in l97t) (about 1,100 
companies). The rehlaining certainty and 
noncertainty companies in the new papel 
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received an RD-2 survey form in 1970.^ 
f-orm RD-2 IS an abbreviated version of 
RD-1 and IS mailed to companies only in 
the year in which a new sample is drawn. 
The purpose of Form RD-2 is to canvass 
smaller R&D performers with a minimum 
of re^rting burden Once the RD-2 forms 
from the survey respondents i n 1970 were' 
rectiived and t»ibulated, thej were reviewed 
for si/e. Those RD-2 companies that 
reported R&D expenditures of $50l),000 
or greater were converted to Form RD-1 
reporters and were included With other 
RD-1 companies in thp 1977-79 surveys. 
There were about 450 such companies. 
The remaining RD-2 companies were not 
mailed another form. Census estimated their 
data based upon their 1970 repott. 

All manufacturing and selected non- 
manufacturing companies (in SIC s 49, 
7391-92, 7399, and 6911) with 1,000 of 
niorc employees were included in the sample 
with certainty Manufacturing and selected 
nonmanufacturing companies with fewer 
than 1,000 employees were sampled at rales 
depending upon their industry and em- 
ployment si/e (table A- 2) The source of 
this sample was the 1974 Standard Statistical 
Establishment List (SSEL): For 1976, the 
'SSELwas used for the first time as a source 
for the R&D sample. For other nonmanu- 
fac turing'industries, the sample was based 
oa.th^ 1906 records of the Social Security 
Administration 

Each year the Census'^ Bur^jau reviews 
the annual hstsof R&D contractors pub- 
lished by the DOD and NASA to ensure that 
the large contractors are included in the 
sample. For the 1979 survey, the R&D- 
per/orming manufacturing companies from 
the 50 largest NASA contractors were in- 
clucied in the reporting panel with certainly. 

The particular sample selected is one of 
a large numbet of samples of the same 
type and size that, by chance, might have 
been selected. Estimates from each of the 
different samples woiild differ somewhat 
from eachother, and from the resultsof a 
complete canvass conducted under es- 
sentially the same conditions as the survey. 
Tlirs variation among the possible estimates 
IS defined by the sampling error, measured 
in standckd ejyt^^inils. The complete 
canvass total would be included in the 
range— 

1. From one standard error below to 
one standard error above the derived 
• estimate for about two- thirds of all 
^ possible samples ^ 
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Table A-l IMPUTATION RATEb FOR b ELECTED ITEMS OS THE REStARQl AND DtVElOPMa'T SURVEY BY INDISTR^ 1979 



(Percent ) 



Ind ry 


code 


Ite* I ' 
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I ten 5 


- fv^H expenditure's 
















Basic research 


Applied research 


i)C\elwp^t-nt 


Total tV.D 


Sales* 


loployr 
sent 
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en^t ncers 


Total 


federal 


COQ- 

p»ny 
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federal 


Coo- 
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hedi ral 


Com- 
pany 


Total * 


Cora-', 
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fed- 
eral » 






' 3 0 


3 


2 




9- 


26. I 


29 


0 


25. 


2 


37 


0 


22 I 


41. 


i 


3(^5 


21 5 


40 


8 


9 


I 3 




4 




20 


I 8 


2. 


0 


41. 


5 


33.4 
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33. 


4 
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8 
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>2. 


8 
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- 
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7 


l'2.5 








22.23 


2.9 


I. 


I 


32 


I 


15 4 




- 


15. 


4 


28 


4 


46.9 


27 


I 


41 
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41 


3 


3.3 
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24.25 


.3 




4 


55.2 
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26 


5 


1.0 


'1.0 
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26 


3.4 


3. 


2 


19.9 












28 


3 


- 


28 


7 


23 


5 


- 


23 
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1.2 
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28 


.9 


I. 


0 


36 


% 


22.0 


2. 


5 


2fy. 


7 
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3 


43 


I 
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38.9 


46 


I 


42. 


I 


26 


6 




39 


7 


34 


5 


2% 4 


46 


3 
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r,«HU \'l I.MFUTATION RATES. FOR SELECTED ITEJtS O.S THE RESEARCH AST) DEVELOWtNT SURVEY lY INDUSTRY: l9 79--Contlnued 



(Percent J 
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Table A-2. Sampling ratios us«d In the selection of manufacturing and 
nonmanufacturing companies included In the survey of Industrial 
research and development by Industry and size of company: 1979 



Companies with total employment of — 



industry 



2. f rom two bfxm'J«ud errors below to 
two btimdard errors above the de- 
rived estimate for about ^5 percent 

~ ot all pc)^biljT5^sampies7 ~ ^~ ~^ 

3. From thrcuL' sr5vnrd-ard errors below, to 
three stanViardVrrors above the de- 
rived estimate, almost alwrays. 

An inference that the comparable com- 
plete canvass total would be within the 
indicated ranges would Be correct in ap- 
proximately the relative frequencies shown. 
Those proportions, 'therefore, may be 
interpreted as defining the confidence thai 
the estimates from a particular sample would 
differ from complete coverage results by 
as much as one, two, or tbree standard 
errors, respectively. 

' Fc^r example, suppose an estimated total, 
IS shown as 400 with an associated relative 
standard error of 2 percent. There is then 
approxmiately 67-percent confidence that 
the interval 392 to ,408 includes the complete 
canvass total, abou^9$-percent confidence 
that^ the interval 384 to, 416 includes the 
complete canvass total, and almost certain 
' confidence that the'inlerval 376 to 424 
includes the complete canvass total. 

I n additicm to the sampling errors meas- 
urejJ by^the standard error, the estimates 
are subject to errors in response, coding, 
processing, and imputation for nonresponse. 
These nonsampling errors would also occur 
if a complete canvass were to be conducted 
under the same conditions as the survey 
(tableA-3). 

The forms for the survey were mailed in 
March 1<^80, and nonrespondents rcjceived 
followups by mail. Since total R&D per- 
formance funds, total Federal R&Dfuads, 
total net sales, and total employment are 
included in the Census Bureau's mandatory 
statistical program, the few companies that 
did not reply to Form RD-1 for 1979 weire 
mailed the Census Form N4A-121, which 
collects these mandatory items. 

• Executive Ofhce of the ^resicJent. Office of Management an(jbu(iget.Sfandard/ndus/r/a/a^^^ In the absence of respondent-diMributed 

UcattonManuan^lZ Washingtori. D.C 20402. Supt of Documents. U.S Government Printing Office. data. Census has estimated data fOr items 

/CompaniesmtheseSlCcocJeswerenotsampleci.butwerehancjselectecjfromthepreviousmailing recjUired in accordance with past per^- 

panel ' ' " 7 furmancc and industry averages. Table A-3 

•'Sampling in these cells was a 2-stage process. An inmat rate of 500 was useci for the entire cells .,ci.n..fJnn rn»pc for mnci ifpm<; nn 

Theselectedcaseswithtotalemploymentlessthan50werethensubsample(iata1/50rate Thosewith shows estimation rates for most items on 

total e/n'pioyment greater than or equal to 50 were not subsampleci. the R&D survey form. 



Food and kindred prod ucts 
Textiles and apparel . . 
Lumber, wood products, and furniture 
Paperand aided products 

Chemicals and allied products 
industrial chemicals 
Drugs andmedicines 
Other chemicals 

Petroleum refining 
Rubber products 
Stone clay, and glass products 

Primary 'metals 

Ferrous metals and products 
Nonferrous metals and products 

Fabricated metal products 

Machinery * 
Office, computing, and accounting 
machines 

Electrical equipment 

Radio and TV receiving equipment 
Electroniccomponents 
Communication equipment 
Other electrical equipment 

Motor vehicles anc;) motor vehicles equipment 
Other transportation equipment 
Aircraft and missiles 

Professional and scientific instruments' 
Scientific and mechanical measuring 

instruments . . , 

Optical, surgical, photographic, and 

other instruments 

Other masHpfactunng industries 
Nonmanufacturing industries 
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Table A-3. STAHPARD ERROR OP ESTIKATE (PERCE?n'AGE)OF FUNDS FOR RiD 
PERFORMANCE FOR ALLjbOMPAKY SIZE-CROUPS 



— i mluatry 



Total. 



Pood and klndr*d products 

T«xtU«s and^ appsrvl ...«'. 

Lijib«r. •ood^'products» and furoltura. 

Pap«r and •lli«d products 

ChMlcalf tod allied products. ... t« « • 



Xnduatrlsl chaalcals. 
Drufs aod a*dlcln«s.. 
Oth«r ch«ttlcals.*. ... 



P«trol«ua rvflnlof 

ItubfaKir product • 

Stooii, clay, and flaaa producta^ 
Priktxj avtala 



Fvrroua aatala And producta... 
Honforroua avtala and producta 



Psbrlcatad avtal producta. 
Mschln«i7 i . . . . 



Offlc«, coaputlnc. aod account Inf sacblnaa. 
EI«ctncal equlpaant 



Radio and TV r«c«lTinf •qulpavnt. 

Elactronlc coaponvnta 

Conunlcatlon aqulpaant 

Othvr vlactrlcal equlpavnt 



Kotor r«hlcl«8 and notor vvblclva aqulpavnt. 

OtEvr trtnaportatlon aqulpajint 4i 

Aircraft and slaallaa * 

Proftaaiooal and aclvntlflc Inatnoivnta 



Scientific and Mvcbanlcal a«aaurlnc inatnm«nta.« 

'^^Optlcal, aurflcal, pbotofraphic, and other Inatruaanta.. . 



Otbar aanufacturlnf Induatrlva *^ 

Honaanuf acturlnf induatrlva * i 



-SIC-ooda 





( 


) 


20 






22, 23 




7 


24,25 




3 


26 




3 


28 


( 




281-82,286 


( 




283 


* ( 




284-85/287-89 




2 


29 


( 




30 




I 


32 




3 


33 




2 


331-32,3398-99 


( 




333-36 




3 


34 




2 


35 




1 


357 


( 




36 


( 




365 


( 




367 




1. 


366 


( 




361-64, 369 


( 




371 


1 




373-75.379 




1 


, 372.376 


( 




38 




1 


381-82 




2 


383-87 




1 


21.27,31,39 




3 


07-17.41-67, 






737,739. 






807,891 




4 



Total 



U d«acriptlon of th« atandard error of aatlnata la ilwn in atcclon A' under "Method- 
olofj of SUr^«y.'* Tha parcantaga (or ralatlva)' atandard arrora In thla table nay ba' con- 
varttd to atandard arrora of aatlaata by aultlplylDf tba percantaga ahowp by tha aaaocl- 
atad aatlaata. For axaaplar tha relative atandard arror of aatlnate for R&D perforaanca 
for all coapany alze-groupa In the food and kindred producta i«nduatry (SIC 20) la shown 
aa 4 p«rcant, and the aaaociated total RtrD eat^ltte for thla induatry la abown aa $480 
■ llllon In table &-3, "Funda for f^D by , Induatry and Size of Coapanft 1979." Tha 
standard error of eatlMata* than, la .04 tiaea 'Z«80 or 19.2. 

'Leaa than 0.5 percent. 



SOURCE: national Science Foundation. ^ 

comparability 
of data 



In |hc surveys of induslTial research and 
developmenl ihere subbUmhal (.orT>p«)ra- 



bilily over any 2-ycar pc^i^d Before jnailing 
ihe newburvey forms each year Census 
enters on each one ihe previous year's 
figures as reported by ihe respondenL The 
respondent is asked tq adjusi the dala for 
ihe previous year as necessary \o make \\ 
comparable lo ihose dala being reporled 
for ihe current year Such adjuslmenls are 
made U) reflect, for example, changes in 



reporting .concepts or c.hanges iiuompany 
structure such as mergers or accjuisilions. 
To maintain some measure of consistency, 
the eniploymerfj-si/e classification of any 

'company attected by such changes is 
adjusted so that thedata from theconipany is 
tabulated \i\ the same employment-size * 
category lor two consecutive years 

bome measure of the degree of change 
reflecting these types of adjustments in 
contrast to an actual change in R&D activity 
can be gamed by comparing figures for the 
same year reported in two succeeding survey 
public<Vtions, eg., 1^78 R&D statistics in 
the final report of the 1978 survey and the 
revised W8 R&D*statistics in the final 
report of the U>70 survey. The totals for 

. broad classifications are likely lo be very 
close in the two reports, larger differences 
are noticeable in the finer detail. The results 
uncier^core the point that the measures are 
approximate and mclicative rather^than 
precise > - 



industry codes 
for1967-7a^° 



The industry codes appearing in the taWes 
are based op the 1^)72 SIC Manual. The SIC 
lor individu<il^ companies for lPo7-74 
(which, wen^tih/ecl in the' publications 
for tlioso^ears) were or igi iia 1 ly deter mmed 
by data reporlyci in the 1^67 Economic 
Censuses, Between 1967 and. 1974 the SIC^ 
code for a company c^n the R&D survey 
generally remained fixed and reflected that 
company s principal activity as of 1967. 
Under certain circifmstances, however, 
such as theMnergerj of two or more com- 
panies, the acyuispion.of one company 
by another, or the formation of conglom- 
erates, the 1%7 SIC code for a company 
could have changed. The Bureau of the 



'''I III * Ji«ui*<'i<tn III inJu'^tn ««hIi« lot l^oOnJ r<itlirr ycu^ ^rr 
N.itiim,iJ Sicnii lounJ^hitn Rf^i'it'itutui {Vrr/<»|»"n'"f t»»/Mi/i«f»y. 
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^eoMis wouIJ not hdve beun awtirt^ of tiny 
i>IC *.ode\ hcingi' ioi *i umipdny until the 
1^7o nev\ stimple yvcis drcivvn babt*J upon 
llu' U>74bSLL^>ie (bet aK)vi Jebcriplion 
ot tilt ww'rrfmple.] VVlun thtntw sample 
w,tis ^)t'k\itd, Census txdmmeJ the mJu.slrv 
I o Jcs (>\ *.e)nipaciivs ni Both the old anJ 
iu v\ ptint'i*^K)r possilTlt duifige. For larger 
RSlD tompcUia's thtU swileheJ inJuslry 
*.udus betv\een pcintls, the liislurKal R&D 
Icibk's (i u , l*->o8-74) havt been adjusted 
to refU'et ihp change in eya:vf>tmy activities 
As' it vvas not generally Icnuwn when a 
e*.),mpany thangt'J its indub trial activities, 
the data were ad|uslcd m* the following 



Kislnon fur (.ompanies whose industry 
toJes changed between l^>o7 and 1*-)7I, 
the industry total for eaJi of the years 
attet ted through l*-)74) weie estimated 
to have i.hang<»d iit a i^onstant rate ot 113 
peri^ent per year The data tor the industi y 
m vvhah the i.ompi»ny Wc»s i.lassita\i in 
10o7 were thus deflated by 14 3 pet^^ent 
per year for eai.h of the yearn l*-)o8 74 
(e g . 14 3 pert. en t subtr aUed in l*-)o8, 28 o 
per».ent in l*")o*"), 42 ^ in 1^)70, el». ). bimi- 
larly, the data tor the industry in whuh 
the i^ompany was i^lassified m 1^71 were 
inHated by 14 3 peri^ent per \ear toi t\uh 
ol the years 10o8-74 The industry ^.ode 



assigned to a \.k)mpany i4)r'^4^>7"4 is also 
used to i^lassify lhat i.oin[)*niy s activities 
toi the yeais 1075^-70. 

11k tulkiVMiig nUiisuus v\eie a^djusled 
HI this nuiiiiui Nuinl>u^w>tj:>jeniisls and 
engineers, luiuis 1 01 leseauli and de\el- 
opnunl tolal, K dual, iUuKk)nipany, net 
s.iks. lust pel Ri^I) s*.itntisi or engineer, 
and Im^u 1 1 Htaic h e\penditui es These 
liistuiK*il,Jata .ippeai, luTeNaniple, m 
s^'Ka ti'J tahksul tUis NSF pul-^lualion on 
U'^eauh and development m industry (See 
tables B-3. B-o. B 12, B-21, B-31, B-52, 
and B ) Nu adjustments were inadt in 
delta tor other nua^Ureb. 



appendix b 



statistical tables 



In all tables of this report 

• Details may not add to totals because 
of rounding. 

• Percentages were calculated on Ihe 
basis of thousands of dollars and 
may differ from those based on the 
rounded figures shown. 

• Percentage changes are increases 
unless otherwise indicated. 



Total Funds for Research and Development' 

Page 

B-1 Trends in funds for industrial 
research and development by 
source 1956-79 00 

B-2 Selected data for R&D-performing 

companiesby industry: 1978-79 .. 00 

•B-3 Funds for research "and development 
by industry and size of company \ 
1956-58 and .1963-79 ... 00 

B-4 Funds for research and development 
by industry and selected company 
size-groups. 1979 . . ' 00 

B-5 Funds for research and development 
-by industry, size of company, and 
sizeof R&Dpwgrami 1979" ............ 00 

Company Funds for Research and Development 

•B-6 Company funds for research and ^ 
^ development by industry and size of 

company, 1957-58 and 1963-79 ...... 00 

B-7 Company funds for research and 

development by industry and 

selected company size-groups, 1079 .. 00 
B-8 Company-fmanced research and 

development contracted to outside } 

organizations by industry and se- 
^ lected company s'e-groups. 1979 00 



B-9 Companies with 1.000 or more em- 
ployees contracting research and 
development to outside organiza- 
tions by industry artd size of com- 
pany. 1979 ..00 

B-10 Company research and development 
performed by foreign affiliates of U.S 
domestic^companies outstde the 
United States by selected industry. 
1974-79 00 

B-1 1 Company funds for R&D performance 
by selected industry. 1979 actual and 
1980 budget estimate s . 00 

Federal Funds for Research and Development 

•B-12 Federal funds for research and devel- 
opment byindustry and size of 
company: 1957-58and 1963-79 ..... 00 

B-13 Federal funds for research and devel-" 
opment by industry and selected 
companysize-groups: 1979 . 00 

B-14 Federal funds for research and devel- ^ 
'opment by selected industry and 
agency: 1963-77 and 4^79 . . 00 

B-T5 R&D-performing companies with 

1.000 or more employees and number 
with Federal R&D funds by industry 
andsizeofcompany: 1979 00 

B-16 Industry-administered federally 
funded research and development 
centers— composition of work force 
and funds by character of wo/k: 
• 1978->9 00 

R&D Funds by Size of Con)pany 

' B-17 R&D-performin'g companies in manu- 
facturing and nonmanufacturing 
mdustrlesbysizeof company: 1979 — 00 
B-18 R&D-performing companies with 
1.000 or more employees by size of 
companyand R&Dprogram. 1979 00 

• B-19 R&D-performing manufacturing com- , 
panies with 5.000 or more employees 
by industry and percent change in 
R&D funds! 1978-79 00 



B-20 Percent of total. Federal* and company 
funds of R&D-performipg companies 
ranked by size of R&D program: 
1972-79 00 



R&D Funds Related to Net Sales 

B-21 • Net sales of R&D-performing manufac- 
turing companies by industry and 
selected company-size groups: 
1978-79 ....00 

*B-22 R&D funds as a percent of net sales in 
R&D-performing manufacturirfg com- 
panies by industry and si2e of com- 
pany. 1957-58 and 1963-69 00 

•B-23 Company R&D funds as percent of 
net sales in R&D-performing manu- 
facturing companies by industry 
and Size of company. 1957-58 and 
1963-69 > 00 

B-24 R&D funds as a percent of net sales in 
in R&D-p^rforming manufacturing 
companies ranked by si^e of R&D 
program by industry: 1979 , 00 

B-25 Company R&D funds as a percent of 
net sales in^R&D-performingtfnanufac- 
luring companies ranked by size of 
net sales by industry: 1979 00 

B-26 Percent of net sales and^employment 
of R&D-performing companies ranked 
jDysizeofR&Dprogram: 1972-79 00 

B-27 Percent of total and Federal R&D 
funds and of net sales of R&D-per- 
forming companies ranked by size 
of R&D program by industry: 1979 00 

Funds for Research and Funds 
, for Development 

*B-28 Funds for basio research, applied 

research, and development perform- 
ance. 1953-79 00 

B-29 Fund§ \of basic research, applied 
rese^ch. and development by in- 
dustry and selected company size- 
groups: 1979 00 
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B-30 Funds for basic research^ applied 
research, and development by in. 
dustry, source of funds, and selected 
company size-groups 1979 00 

B-31 Funds for basic research by industry 
and size of company 1957-58 and 
1963-79 00 

B-32 Funds for basic research by field of 
saence and engineering. 1967-77 
and 1979 00 

B-33 Funds for basic research by industry 
and field of science and engineering" 
1979 . . 00 

B-34^ R&D-performing companies with 

5.000 or more' employees and number 
of companies performing basic re- 
search by industry and size of com- 



pany. 1979 00 

B-35 Funds for applied research and de- 
velopment by product field: 1963-77, 
and 1979 . . 00 

B-36 Funds for applied research and de- 
velopment by product field and 
_ ^sourceoffun'ds 1979 ....... ..".00 

B-37 Funds for applied research and 

development by industry and product 
field: 1979 -.00 

B-38 Funds for applied research and de- 
velopment by industry and secondary 
productfield' 1979 00 



Energy and Pollution Abatement Research 
and Development 

B 39 E)<penditures for energy researc^ 
and development by selected indus- 
try: 1972-80 (projected)^ OO 

B-40 Expenditures for energy research 
and development by selected indus- 
. try and source of funds: 1978-79 . . . 00 



B-41 Industrial expenditures for energy * 
research and "development by 
primary energy source 1972-80 
(projected) . . -00 

*B-42 Industrial expenditures for energy 
/* research and development by 
pnmary energy source and source 
offunds 1978-79 00 

B'43 Expenditures for pollution abate- 
ment research and development 
byindustry 1973-80 (projected) 00 

B-44 Expenditures for pollution abate- 
ment research and development by 
industryandsourceoffunds 1979 . 00 

B-45 Industrial expenditures for pollu- 
tion abatement research and develop- 
ment by type of pollution 1973-80 
(projected) * 00 

•B-46 Industrial expenditures for pollution 
abatement research and develop- 
ment by type of pollution and source 
offunds 1979 .00 

Research and Development Distribution 
i}y Special Categories 

•B-47 Product versus process applied re- 
search and development by selected 
industry 1979 . . 00 

*B-48 Cooipany R&D expenditures to meet 
regulations by agency by selected 
industry: 1979 00 

Geographic Distribution of R&D Funds 

B-49 Geographic distribution of funds for 
industrial research and development. 
1963-77 and 1979. . . OX) 



'Pf\n\e6 in Ihis volume 



B-50 Geographic distribution of funds for 
industrial research and development 
by source of funds 1979 *A , 00 

Distribution of R&D Funds 
« by Major Type of Cost 

B-51 Distribution of R&D Costs by 

industry andtypeof cost 1979 00 

Employment 

•B-52 Full-time-equivalent number of R&D 
scientists and engineers by industry 
and size of company January 
1957-58. and 19^3-80 '.00 

B-53 Full-time-equivalent number Of sci- 
entist^ and engineers by industry 
and source of R&D funds January 
1980 . . 00 

B-54 Cost per R&D scientist or engineer " 
by industry and size 6f company: 
1957-58 and 1963-79 00 

B-55 Cost per R&D scientist or engineer by 
industry and selected company, size- 
groups. 1979 -00 

B-56 Cost per R&D scientist or engineer in 
companies ranked by size of R&D 
program. 1972-79 00 

B-57 Total employment of R&D-performing 
companies by industry and size of 
company 1978-79 ... 00 

B-58 R&D scientists and engineers per 
1.000 employees by industry and 
sizeof company. 1958and 1963-79 00 

B-59 Total and company R&D funds per 
employee by size of company 1963 
and1967->9 . ..... ........ 00 



•pftr>«e<j in this volume 



Table Funds for research dnd development by industry and size of compdny : 

1956-58 and 1963-,Z? 

[Dollars in millionsJjHv 



i 

Industry and size of company 




SIC code 


1956' 


1957 


1958 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


Total 

• 




$6,605 


$7,731 


$8,389 


512.630 


SI 3.5 12 


$14,185 


$15,548 


$16,385 


$17,429 


$18,308 


Dtstnhution hv indu^itrv 


























Food and kindred products 


^ 20 


64 


74 


83 


1^0 


144 


157 


164 


183 


184 


199 


Tf^xtilP^ and nnnnr^]' 


22.23 


V / 


14 


12 


1 1 


1 9 

1 c. 


1 n 


19 


1 9 


9n 


ifl 

1 o 


1 iimhpr vuonri nrorturt<j and 


























f iirniti jrP 


, 24.25 


\ 1 


14 


12 


*t 1 


19 

1 c. 


■J y 


19 


1 9 


9n 


1 A 




, 26 


OD 


35 


42 


o9 


77 
r 1 




117 
1 1 / 


1 9fl 
1 


AAA 


lOO 


Chemicals and applied products 


28 


641 


705' 


792 


1.239 


1.284 


1,356 


1.407 


1.507 


1.589 


.1.660 


Industrial chemicals 


281-82.286 


460 


503 


553 


809 


865 


*^08 


918 


. 966 


981 


1.007 


Drugs and nnedicines 


283 


^ 94 


104 


128 


216 


234 


267 


308 


343 


398 


444 


Other chemicals . . . , 


284-85.287-89 


87 


98 


111 


214 


.185 


181 


181 


198 


210 


209 


Petroleurn refining *. 


29 


182 


211 


246 


O 1 » 


393 


397 


371 


37 1 


437 


467 


Rubber products 


30 


\ ) 


1 07 


89 


156 


158 


162 


168 


182 


991 


9fi1 


Stone, clay, and glass products .. 


32 


^60 


^69 


V5 


100 


109 


112 


117 


136 


142 


159 


Primary nnetals .. .\ . . 


33 


90 


108 


131 


c 183 


195 


213 


232 


242 


251 


257 


Ferrousmetalsand products' 


331-32.3398-99 


(') 


64 


80 


106 


116 


128 


139 


135 


135 


136' 


. Nonferrous nndtals and products' 


333-36 


(') 


44 


51 


77 


79 


85 


93 


107 


115 


121 


1 a k/ M v^a 1 c u 1 1 1 C7 1 cii o ^ 1 ^ u u lo 


34 


1 1 R' 
1 1 o 


* 1 

1 oo 


1 \JC. 


1 R'^ 
1 OO 


1 *40 


ImO 


154 


1 R'^ 
1 OO 


1 oo 


1fl9 


Machirjery 


35 




543. 


669 


781 


958 


1.015 


1.065 


1.217 


1.326 


1.483 


1.546 


Office, computing, and 




























357 


\ ) 


\ ) 


{ ) 


{ ) 


\ ) 


\ ) 


\ ) 


( / 


{ ) 


\ ) 


v^ii ici II laui III Id y. KS^\^\S)J\ citjoli l^al 


3&'>-;56.358-59 


'{ ) 


\ t 


\ ) 


{ } 


\ ) 


\ ) 


v) 


\) 


{) 


\ } 


Electrical equipment . ..... . 


36 


1.516 


1.804 


1.969 


2.866 


2.972 


3.200 


3.626 


. 3.8^1 


4.083 


4^348 


Radio and TV receiving equipment 


365 




(•) 


(•) 


(•) 


(•) 






47 


^ 45 


55 


57 


Electronic components 


367 


























) 


\ ) 


7 AH 


ODO 


1 77*5 


1 fl70 
1 .0/ £ 




. 9 9ilQ 






9 R71 
£.0/ 1 


iV r^omm iiniPAtion oniiinmont 

*T wUIIIIIIUillvClll^il t;^Uiprilt7iii . . 


366 






















OtKpr Plpf^tri^nt pniiinmpnt 


361-64.369 


\ f 


1 .uoo 


1 . 1 U 1 


1 nQT 


1 1 nn 

1 f 1 uu 


1911 

1 .£ 1 1 


1 T^n 

1 .OOU 


1 ^Q7 
1 .09 1 


1 .ouo 




Motor vehicles aj^ motor 






- 












• 








vehiclesequi^ent ... 


371 


! 






















Oth^r transportation equipment 






688 


707 


856 


1.090 


1.182 


1.230 


1.344 


1.354 


1.499 


V.566 


373-75.3791 






















Aircraft and missiles • 


372.376 




2.138 


2.574 


2.609 


4.712 


5,078 


5.14'8 


5.526 


5.669 


5.765 


5.882 


Professional and scientific 




























38 




200 


249 


294 


284 


331 


4D3 


468 


542 


663 


742 


Scientificand mechanical 


























measunng inslruments . . 


381-82 




97 


139 


156 


. 70 


74 


80 


87 


104 


118 


123 


Optical, surgical, photographic. ' 


























aiKi other instruments . ... 


' 383-87 




103 


110 


138 


214 


'257 


323 


381 


38 


545 


619 - 


Other manufacturing industries 


21.27,31.39 




V / 


93 


105 


54 


65 


71 


77 


90 


1Q1 


104 


Nonmanufactunnglndustries 


• ^07-17.41-67. 


















t 








737.739.807.891 




i ) 


( ) 


117 
11/ 




319 


384 


497 


ooy 


603 


655 


Distrib^ution ^ysize of company 


























(based on number of employees) 


























Lessthan 1.000 






:569 


542 


532 


619 


632 


659 


621 


687 






1.000 10 4,^99 . 






'550 


^632 


642 


1.022 


1.035 


956 


1.043 


1.017 






5.00010 9.999 . 


















/ 793 


892 


960 


1.033 


























'5.686 


^6.557 


7.215 


10.989 


11.846 


12.569 




























13.092 


13.790 


14.780 


15.-435 



Table B-3. Funds for research and development by industry and size of company: 
1956-58 and 1963-79 — Continued 

[Dollars In mllliorfs] . ' 



Industry and size of company 



Total .. 

Distribution by industry 

Food and kindred products 

Textiles and apparel 

Lumber, wood products. 

and furniture 

Paper and allied prodjjct^ 

Chemicals and applied products 

Industrial chemicals 

Drugsand medicines ...... . 

Other chemicals 



Petroleum refining . 

Rubber products 

Stone^clay, and glass products 

Pnmary metals 

Ferrous metals and products' 

Nonferrousmetalsand pr^^ts^ . 

Fabricated metals products . '. . . . 

Machinery 

Office, computing, and , 

accounting machines 

Other griachmery, except electrical 

Electrical equipment 

Radioand TV receiving equipment 
Electronic components 



Communication equipment 
Other electncal equipment . 

Motor vehicles aQd motor 
vehicles equipment 



Other transportation equipment . 
Aircraftand missiles 



Pfofessior>al and scientific 

instruments 

Scientific anrf mechanical 

measuring instruments 
Optical, surgical, photographic. 

and other instruments — . . 

pother manufacturing industries* . . 
Nonmanufactunng industries — 



^ Distribution by size of company 
(based on number of employees) 

Less than 1 .000 . . . 

1.000 to4.999 

5.000 to 9.999 

10,000 to 24.999 



25.000 or more 



? 

SIC code 


1970 


1971 


xl972 


1973 


1974 


1975 


1976 


1977 

— — 


1978 



533.365 


1979 



S37.953 




SI 8,067 


E18.320 


519,552 


&21.249 


S22,887 


B24,187 


526,997 


529.928 


on 






• 






ooO 


OOO 


O^Q 


429 


480 ^ 


22,23 


58 


.59 


61 


' 64 


69 


70 


•82 


81 


84 


91 


24,25 




53 


64 


71 


84 


88 


107 


127 


* 133 


149 


26 


178 


187 


189 


194 


237 


249 


313 


336 


391 


454 


28 


1,773 


1,832 


1,932 


2,116 


2,450 


2,727 


3,017 


3,256 


3.584 


4.035 


281-82,286 


1,031 


1,009 


1,031 


1,119 


1 .^oU 


1 ,oy 1 


1 ^OA 


1 .00%) 


1 835 


2 026 


283 


485 


549 


607 


698 


807 


• 981 


1.091 


1.154 


1^270 


1.441 


284-85,287-89 


257 


274 


294 


299 


344 


354 


401 


417 


479 


568 


, 29 


515 


505 


468 


498 


622 


693 


767 


918 


1.060 


1.224 


ou 


276 


289 


377 


426 


469 


467 


502 


491 


488 


551 


32 


•\67 


164 


183 


199 


•217 


233 


263 


287 


321 


. 348 


33 


275 


272 


277 


307 


358 


443 


506 


534 


549 


612 


331-32,3398-99 


149 


144 


146 


163 


181 


215 


256 


261 


266 


291 


333-36 


126 


128 


130 


145 


177 


228 


250 


273 


283 


321 


34 


207 


242 


253 


291 


313 


324 


358 


394 


396 


' 467 


35 


1,729 


1,860 


2,158 


2,549 


, 2.985 


3,196 


3,48 7e 


3,967 


4.480 


5.126 


357 


(*) 

\ ) 


(*) 


1,456 


1,733 


2,103 


2v220 


2,402 


2,766 


3.134 


3,598 






{') 


V / 




(*) 


(*) 


1,201 


• 1,346 


1.528 


1 

36 


4,220 


4,389 


4,680 


4.^02 


5.011 


5,105 


5,636 


5,937 


6,612 


7,646 


365 


•70 


• 64 


48 


49 


51 


50 


52 


61 


52 


61 


367 








330 


406 


o 489 


549 


691 


748 


843 


1,043 




2,604 


2,739 




















366 








2,583 


2,613 


2,424 


2,385 


2,511 


2.809 


3.196 


3.776 


361-64,369 


1»546 


1,586 


1,719 


1,834 


2,047 


2,121 


2.382 


2.318 


2.527 


2.766 


371 








'1,954 


2,405 


2,389 


2.340 


2,778 


3.325 


3.841 


4.429 




' 1 ,59 1 


1,768 




















373-75,379 








56 


72 


87 


90 


94 


119 


128 


153 


372,376 


5,219 


4.881 




4,950 


5,052 


5,278 


5,713 


6.339 


7,104 


7.690 


8.454 


^ 38 


744 


746 




838 


961 


1,075 


1,172P 


1,331 


1,487 


1,758 


2,050 


381-82 


131 


133 


163 


186 


221 


*i266 


325 

V 


390 


493 


601 


383-87 


613 


612 


675 


775 


OCA 


Qn7 


1 nn7 

1 ,UU r 


1 097 


1 265 


1 .449 


21.27,31,39 


12S 


131 


146 


158 


177 


205 


217 


250 


283 


304 


07 17 41 R7 






















7*57 700 Dn7 DQi 






707 


7 m 
/ 1 'J 


768 


735 


845 


921 


1,138 


1.380 




904 


884 


929 


940 


1,058 


1,222 


1,384 


1,321 


1,354 


1.553 




J, 233 


1,195 


1.215 


1.248 


1,370 


1,385 


1,500 


1,551 


1.966 


2,209 




1,095 


1,170 


1,076 


1.168 


1,346 


1,478 


1,648 


1.859 


1.611 


1.920 








^ 2,159 


2,236 


2,416 


2,633 


2,874 


3,371 


4,144 


4.739 




• 14,835 


15,071 




























14,173 


15,657 


16,697 


17,469 


19,591 


21,826 


24,290 


27.532 



'Not separately available but included in total. 
'Estimated by the National Science Foundation. 
'SIC codes 3398 and 3399 included in the nonferrous metals and 
products grQup for i 956-65. 
*Data not tabulated at this level prior to 1972. 



*0ata not tabulated at Ihis level prior to 1977. \ 
•Included in the other electrical equipment groqp 

SOURCE. National Science Foundation 
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Table B-6. Company funds for research and development by Industry and size of company: 

1957-58 and 1963-791 

(Dollars in millions] 



* Industry and size of company 


SIC code 


' 1957 


1958 


1963 


1964 


1965 


1966 


'lQfi7 
1 90r 

$8,020 


1 yJVO 

$8,869 


IQAQ 

$9,857 


Total 




$3,396 


$3,630 


$5,360 


$5,792 


$6,445 


$7,216 


Uioifiuuifyjtt uy ffiuuoiry 






















Food and kindred products 


20 


74 


77 


(') 


143 


156 


161 


181 


• 182 


198 


1 CAiiiCo ai lU cl|jpcirc;i . . 


22,23 




20 


28 


(') 


(') 


(') 


(') 


(') 


(') 


















and furniture 


24,25 


14 


12 






\ I 


1 


1 9 

1 c. 


9n 


1 Q 
1 0 


Paper and allied products 


26 


33 


42 


69 


77 


93 


(') 


123 


(') 


(0 




oq 

CO 


bib 


666 


1,004» 


1,082 


1,165 


1,219 


1,297 


1,389 


1.468 


Industrial chennicals 


281-82.286 


423 


443 


662 


725 


761 


7Rn 


t 00 


fl 1 n 
0 1 u 




Drugs and medicines 


283 


104 


126 


207 


(') 


(') 




(') 


(') 




Other chemicals .... 


284^85,287-89 


89 


97 


135 


(') 


(7 


V) 


(') 


(') 


V) 


Petroleunn refining 


29 


200 


234 


296 


332 


349 


353 


355 


403 


457 


Rubber products ^ . , 


^30 


70 


68 


111 


124 


140 


149 


160 


186 


196 


Stone, clay, and glass products 


32 


(') 


. (') 


97 


105 


109 


114 


134 


139 


158 


Pnnnarynnelals 


33 


103 


117 


174 


186 


^205 


224 


234 


. 241 


247 


Ferrous metals and products' 


331-32.3398-99 


63 


78 


105 


114 


127 


136 


134 


134 


135 


Nonferrous metals and products^ 


333-36 


40 


39 


69 


72 


78 


88 


100 


108 


112 








105 


>29 


129 


129 


137 


151 


166 


174 


Mathinery ..." 


35 


397 


438 


709 


769 


826 


931 


1.004 


1.142 


1.286 


Office, computing, and 


















accounting machines . . . 


357 


(*) 


(*) 


{*) 


- n 




J') 








vyill(«i 11 iavlllii%7l ja \>aV^%>|JI t;I^V^U^c]l 


ICQ CO 


(*) 


(*) 


(') 


(*) 


(') 




C) 


(■') 


Electrical equipment 


36 


608 


632 


1.017 


1,099 


1.217 


1,426 


1.571 


1.749 


1.957 


Radio and TV receivingequipment 


365 


(•) 


(•) 


(•) 


(•) 


(•) 


(') 




(') 




Electroniccomponents 


367 














230 


-253 


' 564 


^613 


■697 


821 


93?r 


993 


1.113 


v^uininunK^aiiuii c;(^uipm(;ni 


366 


















Other electrical ecjuipment 


361-64.369 


378 


379 


453 


486 


520 


(') 




V) 




Motor vehicles and motor 






















vehicles equipment 


37 { 


• 












^94 










517 


560 


799 


860 


905 


1,000 


1.124 


1.278 


0(|;ier tran sportation eguipment 


373-75.379 




















Aircraft and missiles 


372!376 


299 


333 


452 


457 


649 


802 


1.138 


1.230 


1.354 


Professional and scientific 




















7 


ihstruments 


38 


140 


157 


202 


236 


271 


323 


353 


429 


505 


Scientific and mechanical 






















moasunng instruments 


381-82 


59 


63 


53 


54 


58 


65 


67 


83 


91 


Optical, surgical, photographic. 






















and other instruments 


383-87 


81 


94 


149 


182 


213 


258 


286 


346 


414 


Other manufacturing industries ( 


21.27.31.39 


19 


39 


52 


61 


67 




88 


\ 1 


(') 


f^onmanufactunng industries ^ 


07-17,41-67, 






















■7 o T TOrv ortT oni 

/37, 739. 807. 891 


(') 


55 


85 


90 


1 16 


130 


172 


172 


207 


Dtstnbution by size of company 






















(based on number ohem ploy ees) 






















Less than 1.000 




375 


299 


425 


J 417 


435 


387 


459 


(') 




1.000 to 4.999 




'406 


M40 


596 


602 


579 


657 


666 






5.000 to 9.99^ 


V 












/ 611^ 


642 


661 


775 


10.000 to24. 999 






'*2.891 


















'2.615 


4.338 


4,773 


5.431 










25 000ormoro . 














(5.56I 


6.254 


7.118 


7.909 



Table 6-6. Fundsfor research and development by industry and sizetof company:- 
1956-58 and 1963-79^ — Continued 

. (Dollars in miHions] 



Industry and size of company 



TotaT / • . 

Distribution by industry 

food and kindred producls^ 

Textiles and apparel . . • 

Lunriberjwood products, 

ahd furniture 

Paper and allied products ... 

' . / 
ChemicalJIand applied products 

. Irvdu^trial chemicals 

Drugs and medicines 

Other chemicals 



Petroleum refining 

Rubber products . ^. . . 

Stone, clay, and glass products . ^. . 

Primary metals " • • 

Ferrous metals and products* . . 
Nonferrous metals and products* 

Fabricated metal products 



Machinery . . ^ ^ 
Office, computing/and 

accounting machines 

Other machinery, except electrical 



Eleclricalequipment ^ 

Ra(jio and TV receiving equipment 
Eiefct*«(}ic^componcnts 

Connmunicati'on equipment 
Oth^r electrical equipment . 

Motor vehicles and motor 
vehicle^ equipment . .. 

Other transportation equipm^eVit 
Aircraft and missHes . 

Professional and scientific 

, instruments 

Scientific and mechanical 

measuring instruments . ... 
Optical, surgical, photcigraphic. 
and other instruments 

Other manufacturing industries 

Nonmanufacturing industries 



Distribution by size of company 
(based on number of employees) 



Less than 1.000, 
1.000 to4.999 . 
5.000 to 9.999 
10,000 to 24.999 

25.000 or more 



SIC code 



1970 



$10,288 



$10,654 



20 
22.23 

24.25 
26 

• 28 
281-82.286 
283 

*284-85.287-89 
29 

> 30 

32 

33 

331-32.3398-99 
333-36 

34 

35 

' 357 
351-56.358-59 

36 
365 
367 

366 

361-64.369 

^ 371 

373-75.379 
372,376 

38 

381-82 

383-87 

21.27.31.39 

07-17.41-67. 
737.739.807,891 



\ 



227 
(') 

*52 

(') 

*1.593 
873 

493 
205 
156 

265 
148 
117 

201 

1.4,69 

2.008 

1.183 
" (') 

1.278 
1.21 

* 550 
111 
439 



•225 



540 
821 
884 



8.043 



1971 



238 
59 

(') 
{') 

1.639 
850 
(') 
(') 

488 
221 
153 

266 
142 
124 

230 

1.545 

2.131 

1.252 
( 

1.46 
1.01 

583 
120 
463 

252 



565 
828 
956 



8.305 



1972 



1.535 



$13.1Q4 



1973 



$14,667 



258 
61 

(') 
188 

1.741 
860 
(*) 
(') 

454 

255, 

168 

264 
144 
121 

243 

1,758 

2.313 

( 

I 205 
(l,165 



1.622 
29 
978 

678 
151 
527 

277 



603 
843 
890 
1.549 

7.659 



1974 



51-5.582 



268 
, 63 

(') 
(') 

1.897 
936 
(') 
(') 

• 485 

280 
1^^ 

297 
159 
138 

279 

2.120 

(') 
{') 
2.491 

(') 
260 

1.251 



2.020 
33 
1,154 

801 
175 
626 

299 



633 
891 
981 
1.731 

8.858 



297 
(') 

(')• 
(') 

2.217 
1.105 
(') 
(') 

603 
(') 
203 

350 
. (') 
(') 

299 

2.473 

(') 

2.704 

306 

1,287 
( 



2.101 
40 
1.278 

908 

21 

697 



305 



69 
992 

1.11 

1,986 

9.882 



1975 



$17,436 



{') 

88 
(') 

2.490 
1,173 

T) 
(') 
(') 

422 
211 
211 

297 

2.687 

1.734 
(') 

2.798 
( 
( 

1,328 



2.022 
43 
1.285 

1,001 

251 

750 
198 

42a 



949 
1.132 
1,190 
2,262 

10.049 



197J 



SI 9.407 



1977 



S2;2.156S25.493 



(') 

106 
(') 
2.751 
1.275 
(') 
(') 

.715 

(') 

481 
252 
229 

322 

2.955 

1.893 

3.081 
52 

1.418 
( 



2,395 
( 

1,418 

1.168 

309 

859 
21 



471 



1.085 
1.231 
1.334 
2.325 

11.461 



(') 

127 
(') 

2.956 
1.402 
(') 
(') 
842 

507 
•256 
251 

349 

3.391 

2.220 
1,17 

3.238 

1,607 
( 



2.887 
^ 1.563 



1.31 

36a 

945 
245 

506 



1.11 
1.260 
1,480 
2.576 

12.98 



1978 



(') 

133 

{') 

3.218 
i.488 

{') 
{') 

939 
(') 
{') 

521 
261 
260 

359 

i3,888 

2.582 
1.306 

* 3.741 
52 

1^76 
( 



3.348 
( 

1,879 



1.575 

467 

1,108 
274 

61 



1.137 
1.51 
1,393 
3.173 

14.942 



*See table 1. footnote 1> 

'Not separately available but included in total. 
'SIC iodes 3398 and 3399 included in the nonferrous metals and 
products group for 1957-65. 
*Data not tabulated at this level prior to 1972. 



*Data/not tabulated at this level prior to 1977 
'••Included in the other electrical equipment group 

'Estimated by the National Science Foundation 
SOURCE" National Science Foundation . 



Table B-12. Federal funds for research and developn^nt by industry and size of company: 

/ ■ 19S7-58 and 1963-791 — ' 

(Dollars in millions] 



r 



Industry and size of company . 



, Total 

Distribution by indus/ry 

Food and kindred products 
Textiles and apparel' 
Lumber, wood products. 

andlurniture^ ^ . 
Paper and allied products 

Cltemicals'^nd applied products 
Industrial chemicals 
Drugs and medicmos . . 

' Other chemicals 

Petroleupi refining 

Rubber products 1 

Stoq^e. clay, and g/ass products ^ 

Primary metals 
Ferrous metals and products* 
Nonferrous metals and products* 

' Fabricated metal products 

Machinery 
Office, computing, and 

accounting machines * 
Other machinery. except electrical " 

Electrical equipment 
Radio and TV receiving equipment 
Electronic components 

Communicatior|equipment 
Other electrical equipment 



Motor vehicles and rr^otor 
Vehicles equipment 



Other transportation equipment 
Aircraft and missiles . 

Professional and scientific 
instruments 

Scientific and mechanical . 

measuring instruments 
Optical, surgical, photographic 

and other instrumertfs s 

Other manufacturing industries^ 
Nonmanufacturing irkiustries 



• Distribution by size of company 
(based on number of employees) 

Less than 1.000 . 

1. 000 to 4.999' 

'5.000 to 9.999 ^ . , , 

lO.OOOto 24.999* 



SIC code 



20 
22.23 



25.000ormore 




24 



.4 

26 



28 

281-82.286 
283 

284-85.287-89 

29 
30 
32 

33 

331-32.3398-99 
333-36 

?4 

* 35 

357 

351-56,558-59 

36 
365 
367 

366 

361-64.369 

37 i 

373-75. 37Sj 
37^.376 

38 

381-82 

383-87 

21.27.31.3? 

07-17.41-67, 
737.739.807.891 



1957 



$4,335 



(') 
{') 

{') 
(') 

89 
80 

(') 
9 

11. 

37 
(') 

5 
i 

* 4 

38 
272 

(•) 

1.196 

n 

518 
678 



190 
2.275 

109 

80 

29 
74 

V 0 



167 
226 



3.942 



1958 



$4,759 



6 
{') 

{') 
0 

1^ 
110 
2 
14 

12 
21 

14 
^2 
^, 

57 
343 

C) 
(•) 

1.337 
(') 

615 

722 



296 
2.276 

137 

93 

44 
134 

\ 0 



233 
•202 



•4.324 



1963 



$7,270 



g 

234 
146 
9 
79 

21 
46 
3 

10 
2 
8 

24 

250 

1.849 

1.209 
640 



291 
4.261 

81 

16 

65 
3 



190 
/ 



194 
425 



6.651 



l564 



$7,720 



1 

V) 

{') 
0 

202 
I 140 

{') 

61 
34 
4 

8 
2 
6 

19 

246 

(•) 

1.873 
•(') 

1.259 



614 



322 
4,621 

95 

20 

75 
4 

229 



215 
432 



7.072 



1965 



$7,740 



1 

(') 
{') 

191 

{') 
48 
22 
3 

8 

' 1 
7 

15 

239 

1.983 
1.292 



691 

325 
4.4^ 

132 

22 

110 
4 

268 



224 
378 



7.138 



1966 



$8,332 



3 
(') 

0 

{') 

188 
158 

{') 
{') 

18 
19 
3 

8 
3 
5 

17 

286 

(*) 

2.201 
{') 

1.428 



344 
4.724 

145 
22 
123 

367 



234 
385 
182 



7.530 



1967 



$8,365 



. 2 
(') 

. 0 

{') 

210 
181 

{') 
{') 

16 
22 
2 

8 
1 
6 

13 

322 

{') 
(*) 

2.296 
{') 

1.495 

{') 



360 
4'.531 

189 
37 
152 

. 

387 



228 
351 
251 



7.536 



1968 



$8,560 



2 

(') 

0 
(') 

' 199 
171 
{') 
(0 
34 
37 
3 

9 
1 

8 

18 
340 

{') 
(*) 

2.333 
{') 

1.526 

{') 

374 
4.533 

234 
35 

199 

{') 

431. 



299 
7.662 



1969 



$8,451 



1 

(') 

0 
(') 

192 
165 
{') 
{') 

10 
65 
1 

10 
2 
9 

8 

260 

n 

2.390 
1.557 

290 
4.524 

237' 
32 
205 

448 



^257 
7.525 



/ 



TabW B-1 2, Federal funds for research and development by industry and size of company: 

1957-58 and 1963-79^ — Continued 

[Dollars in millions] . 



Industry and size of company 



Total 

' bistribution by industry 

Food andkmdred products . 
Textiles and apparel 
Lumber, wood products. 

and furniture^ — . . . 
Paper and allied products 

CheVnicals and applied products 
Industrial chennicals 
Orugsand medicines . . .^ 
OtherchemicalS ..... *. . 

Petroleum refmmg . ..... 

Rubber products 

Stone. clay, and gJass products . . 

Primary metals^ : .T... , 
Ferrous nnetals and products* - 
Nohferro us metals and products^ 

Fabricated metal products 

Machinery 

Office, computing, and 

accounting nnachines 
Other machinery, except electrical 

Electrical equipnnent 

Radio and TV receiving equipment 
Electronic£omponents 

Communication equipment 
Otherelectrical equipment 

Motor vehicles and motor 
*ve|iicles equipment . ..... . 

Other transportation equipment 
Aircraft and missiles 

Prjofession aland scientific 

instruments 

Scientific and nnechanical 

measuring Instrunnents . . . 
Optical, surgical, photographic. 

and o^her instruments 

Other manufacturing industries 
Nonnnanuf actur'uig industries 



Distribution by size of company 
Abased on number of employees) 

Less than 1.000 

1.000 to4.999 

5.000 to9.999, 

10.000 to 24,999 . . . , . 

25.000 or more ... 




'Less than $a5miHton. 

'Not separately available but included in total. 

^For 1957 and 1958 textiles and apparel and lumber, wood prod- 
ucts, and furniture are included other manufacturing industries. 

*SIC codes 3398 and 3399 included in the nonferrous nnetals and 
procjticts group for 1957-65 



*Data npf tabulated at this level prior to 1972. 
•Data not tabulated at this level prior to 1975 
'Included »n the other electrical equipment group 
"Estimatoxi by the National Science Foundation 

SOURCE National Science Foundation . 
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Table B-22. R&D funds as a percent of net sales in R&D*performing manufacturing compailJsS 
%> by industry and size of company: 

; ^ 1957 -58 a nd 1 963-69 ; 



Industry arid stze'of company ' • 




. SIC code 


- 

1957 


-- - ~ 
. t958 

i 


1963 


1964 


1965 


1^66 


1967 


1968 


1969 


Total . V , 






o o 

O.O 


4.0 


4'6 


4.3 


4.2 \ 


4 2* 


4 0 


4 0 


Distribution b y industry ^ 


* 




















Foocl and kindred products 


20 


.3 


• .3 


.4 


' 4 




\ .4 


5 


5 


4 


Text lies and apparel 


22.23 


(') 




.5 


• .5 


'.5 


* 5 


5 


5 


6 


Lunn ber. wood 0rod ucts . 












V 










andfurniture *. 


24.25 


(') 


4 


5 


5 


.4 




3 ' 


4- 


4 


Pap^r and al 1 led products 




.O 


7 


o 
D 


o 


< ft 


9 




• if 


1 U 


Chemicals and applied products 


28 


3 5 


3.8 


4.3 


45 


* 4.3 


4.4 


4.6 


38 


3 9 ^ 


industrial chemfcals , 


281-82,286 


5 0 


. 54 


5 1 


5.0 


4.7, 


.. 4.6 


48 


4.0- 


A 0 


Drugsand medicines . A 


283 


3.6 


4 1 


4.7 


58 


5.6 


6.0 


6 1 


6 0 


-6.0 


Other chemicals .• 


' 284-85,287-89 


1 3 


.'15 


28 


2.5 


•2.3 ' 


2 2 


23 


2,1 


2.0 


Petroleum refining 


29 




"l -J 


1 n 

1 .u 


1 . 1 


T-U 


'9. 


p 
o 


p 
o 


.y 


Rub ber prod ucts T.. , 


30 


1 7 ' 


1 A 






1 Q 




1.9 * 


1 Q 

1 y 


C 1* 




Stone.clay. ahdglass products . ...»,..... 


32 




{') 


1.6 


1 6 


1 6 


*K5 


• 1 8 


1 6 


1 7 


Primary metals 


oo 




7 


.0 


p 


p • 

o 


. f 


o 
o 


o 

o ^ 


o 
o 


Ferrous metals and products' 


331-32 3398-99 


V / 


Q 


. 7 


7 


7 


' .7 


p 
O 


7 


1 


Nonferrous metals and producs^ . 


333-36 


\ J 




1 1 


1.0 


Q 


8 


1 .u 


1 n 

1 u 


' 1 *n 
1 u 


Fabricated/netal products 


34 


i:6 


1.7 


1.6 


* 1-5 • 


1.3 


1.3 


1.3 


• 1 3 


1 2 


Machinery ..... ... 


'"^ 35 


3.4 


3.8 


4.2 


42 


4.0 


3.9 


4.2 


4 0 


3 8 


Of fice.computirjg. and 






















accountingmachines ... . 


357 


n 


n 


• n 




h 




{*) 


') 


n 


Other machinery, except electncar .. ... 


351-56,358-59 


{') 


(*) 


(*) 






it) * 


{') 




{') 


Electrical equipment . . 


36 


7 6 ' 


4 1 3 


t.1 


9 9 


9.1 


8.5 


8.6 


8 4 


7 Q 


Radioand TVreceivinaeqlxprnent ..... . 


365 


(•)' 


(*) 


(*) 


(*) 


(•) 


2.0 ' 


1.9 


2.2 


• 2.2 


Electronic components . \ 


367 




























(') 


113 


13 0 


^13.0 


11.4 


10.3 


*10.3 


10 9 


9 7 


Communication equipnr>€nt ... . ... 


. 366 






















Otherelectrical equipment . . . ... . . 


361-64,369 




' 9.7 


7.3 


70 


7.0 


7.3 


7.3 


68 


66' 


Motor vehicles and 














♦ 








fnotor vehicles equipment . . . . ' ... ... 


371 




- 












- 








i 




2 9 


4.2 


3.4 


3.S 


3.1 


3 2 


3.4 


3 1 


3.1 


OJher transportation equipment . . . 


























372,376 


16.8 


17.7 


26.7 


28.3 


^ 27.0 


23.7 


197 


19.0 


20.2 


Professional and scientific 
























38 


7.0 


78, 


'5.9 


6.0 


- 5.9 


5.5 


5.4 • 


6.5 


6.4 


Scientific andnrjechanical 






















measuringinstruments 


381-82 


9 5 


1.2 


4.1 


4.3 


4.0 


*3,7 


3.9 


4.1 


3.8 


PptlcaK surgical, photographic. 












i 










and other instruments . . 


383-87 


5.2 


6.3 


6.9 


^.8 


6.7 


6.1 


6>0 


,74 


7 4 


Other manufacturing ipdustries ........ 


• 21.27.31.39 


V) 


^ 1.3 


• .7/ 


. .7 


7 


.6 


.6 


8 


.8 


Distribution by size of company \ 






















(based on' number of Qmptoyees) r 






















Less than 1.000 * ... 




1.8 


1.3, 


1.9 


2.4 


2.1 


2.7 


1 7 


' (') ' 


(') 


1.000to4.999 ....... 




M.8 


1.8 


2.4 


1.8 


2.0 




• 1-7 




(') 


5.000to9.999 ..... 








' 4.9 


' 2.n 


(') 

2.3 


2.1 


tO.OOOto24.999 
























'3.9 


" 48 


5.3 


5.3 


4.5 








47 


4.Z 


25.006ormoro ... . :.. 


















5 3 


5.2 1 






Table B-22. R&D funds as a percent of net saies in R&D-performing manufacturing companies 

by industry and size of company: 
1957-58 and 1963-69— Continued^ 



Industry and size of company 



Total 

Oistribution by industry 

Food and kindred products . . . . 

Textiles an^ipparel 

Lumber, wood products, 

and furniture 

Paper and allied products 

Chemicals and applied products 

Industrial chemicals 

Drugs and medicines ... — 
Other chemicals 



Petroleum refining . 

Rubber products 

"Stone, clay, and glass products 

Primary metals ' ' 

Ferrous metals and products' — 
Nonferrous metals and products' 

Fabricated metal products 



Machinery 

Office, computing, and 

accounting machines 

Other machinery, except electrical 

Electrical equipment — 

Radiaarid TV receiving equipment 
Electronic components 



Communication equipment 
Other electrical equipment . 

Motor vehicles and motor 
vehiclesequipment 



Other transportation equipment . 
Aircraft and missiles . . » 



Professional and scientific 

instruments 

Scientific and mechanfcal s 

measuring instruments 

Optical, surgical, phQtographic, 

and othfer instruments 

Other manufacturing industries .. 



DistrJ6ufloh by size of company 
. (basedon number of employees) 

Less th'an 1,000..^ 

1.000 to 4,999 

5,000 to 9.999 I 

10\000 to 24.999 



25,000 or more 



SIC code 


1970 


1971 


1 


972- 


1973 


1974 


.1975 
• - 


1976 


1977 


1978 


1979 




o. ( 


o.o 


3.4 
f 




3.1 


3.1 


3.1 


3.1 


3.2 


3 1 


20 


5 


.5 


.4 


,4 


4 


.4 


.4 


4 


.4 


' .4 


22,23 


.5 


.5 


.4 


4 


4 


.4 


.4 


4 


.4 


.4 • 


24.25 


.8 


.V 


.8 


.7 


.8 


.7 


.7 


.8 




7 


' 26 


.9 


.9 


.8 


,7 


8 


.9 


1.0 


9 


1.0 


1 0 


28 






















3.9 


3 7- 


• 3.6 


3.5 


35 


3.7 


3.7 


3.7 




--9:5- 


281-82,286 


4.2 


3.9 


3.9 . 


3.6 


3.3 


3.6 


3.7 


3.5 


3.5 


3.2 


283 


. 6.7 


• 6,2 


6.5 


6.5 


6 3 


6.4 


^ 6.3' 


- 6:4 


6.3 


6.5 


2p4-85,2o7-89 


1.8 


i.y 


1.7 


1 .o 


1 f> 

1 .0 


1 . 1 


1 .7 


1 8 


1.8 


1.9 


29 


i.o": 


.9: 


: .8 


- .7 


6 


.7 


.6 


. .7 


.8 


7 


23 


2.2 


2.6 


2.6 


25 


2.5 


• 2.4 


2 1 


1.9 


1 9 


32- 


1.8 


1.8 


1.7 


1.7 


1 7 


1.2 




1.2 


1.3 


1.2 


33 


.8 


.8 


.7 


,7 


.6 


.8 


.8 


.7 


,6 


.6 


331-32,3398-99 


.7 


.7. 


.6 


.5 


5 


'.6 


.6 


.6 


' .5 


.5 


333-36 


1.0 


1.0 


.9 


, .9 


1.0 


1.2 


1.2 


1.0 


.9 


« .8 


34 


1.2 


1.2 


1,1 


1.2 


1.2 


1.2' 


1.2 


1.2 


1.1 


1.1 


35 


4.0 


4f 


4.3 


4.6 


^ 4.6 


A Q 

4.0 


A Q 


0 1 


o.u 




357 . 


(*) 


(*) 


11.1 


11.6 


12.6 


12.0 


11.6 


11.9 


11.6 


11 7 


351-56.358-59 


(*) 


(*) 


(*) 


(*) 


(*) 


(*) 


(*) 


2.2 


2.2 


2.2 


36 


7.3 


7.2 


7.1 


6.9 


6.6 


6.5 


C 7 
D./ 




O.O 


O.O 


365 


2.7 


2.4 


1.6 


1 7 


1 7 


i A 


i A 


1 .4 


1 . 1 




367 1 








5.9 


6.2 


6.2 


'6.9 


7.? 


69 


8.0 


8.0 




8.2 


8.2 


1 


















366) 








8.7 


8.1 


7.6 


' 7.6 ^ 


7.6 


7.6 


7.7 


79 


361-64,369 


6,6 


6.4 


6.3 


6.3 


6.3 


6.0 


6.3 


5.3 


o.o 


0.1 


371 








3.3 


3.5 


3.7 


3.5 


3.2 


3.1 


,3.3 


3.8 




O iJ 


3.1 




















373-75,379^ 








1.0 


1.2 


1.3 


1.3 


1.3 


1.5 


1.4 


1.3 


372,376 


16.2 


J6.2 


16.6 


13.3 


14.1 


12.7 


12.7 


12.8 


■ 12.2 


11.5 


. 38 


5.7 


5.7 


5.9 


6.1 


6.1 


5.9 


' 6.2 


6.1 


. 6.1 


6.1 


381-82 


3.5 


3.7 


4.1 


4.3 


4.5 


4.9 


5.4 


5.9 


5.8 


5.3 


383-87 


6.6 


6.4 


6.6 


6.8 


6.7 


6.3 


6.4 


6.2 


6.3 


6.4 


21 27 31 39 


.8 


.8 


.8^ 


.8 


.9 


.8 


.7 


.7 


.7 > 


.7 




1.9 


1.7 


1.7 


1.6 


1.8 


1.6 


1.7 


1.5 


1.6 


1.6 




1.7 


1.6 


1.7 


1.6 


1.5 


. 1.4 


1.4 


1.6 


1.6 


1.7 




2.3 


2.2 




1.9 


1.8 


1.8 


1.8 


1.9 


1.8 


1.8 


1.8 










|1.9 


1.7 


1.6 


• 1.7 


t.8 


1.9 


1.8 


1.9. 




4.4 


4.2 




























[4.7 


4.5 


4.2 


4.5 


4.2 


4.1 


4.1 


4.2 



'N.ot separately available but included in total. 
^Included m the other manufacturing ihdgstries group. 
'SIO codes 3398 and 3399 included m the npnf.errdus metals^nd 
products group for 1957-63. f 
*Data not tabulated at this level prior to' 1972. 
'Data not tabulated at this level prior to 1977. 
•Included m the ofher electrical equipment group 



^Separate data for companies with 5,000 or more employees and 
for companies with 1 ,000 to 4,9^9 employees were estimated by the 
National Sciencfe Foundation for 1957 Revisions of statistics by the 
U.S. Bureau of Census for this year did not yield separate data for 
companies in these size groups. 

SOURCE: National Science Foundation 
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Table Company R&D funds as a percent of net sales in R&D-performing manufactiiring 

^ ^ companies by industry and size of company; . \ 
1957-58^nd-1963-79^ - - — - - _ . ^ _ ^ 





oio cuoe 


1Q«^ 7 


1 ^30 


1 ^00 


1 QR^ 

1 y D»4 


1 Qf^(^ 


1 Qf^f^ 

1 yoD 


. lyo/ 




1 yo^ 


Total . ] 


4 


1.5 


1.6 


' 1 9 


2.0 


2.0 


2.0 


2 1 


2 1 


2 2 


Distribution by industry 




1 


















Food and kindred products 


20 


.3 


.3 


{') 


{') 


.4 


4 


5 


5 


4 




22.23 




.2 


.4 


4 


.4 


{') 


{') 




- {') 


Lumber, wood products. 




















anH fiirnitiiro 


OA 9*; 


\ ) 


A 

M 


/M 
\ / 




( / 


1 A 
.*4 


A 


A 
*♦ 


0 


Paper and allied products 

- • 


26 


.6 


.1' 


.8 


.8 


.8 


{') 


\ t 


\ / 




Ciiemicals and applied products . 


28 


3.1 


3.2 


3.6 








^40 


3.4 


3.4 ' 


IliUUOlildi l/nciTlll/dis « . .... ... 




A 0 


A 1 


A ^ ' 






0.0 




3.3 


3 4 


Drugs and medicines ... . . . . . 


283 


3.6 


4.0 


4.5 


5.6 


5.4 


{') 




{') 


{') 


Other chemicals ...... 


284-85,287-88 


1.2 


1.3 


1.8 


1.9 


2.0 


{') 


D 


{') 


{•) 


Petroleum refining . ... ...... 


29 


.7 


1.1 


1 2 


1.0 


9 


9 


.8 


8 


9" 


Rubber products . . ?V. .... 1 .... , 


" ' . 30 . 


1.1 


1 4 


V6 . 


1.6 


1.7 


1 7 


1 7 


1 8 


1.6 


Stone, clay, and glass products ..... . . 


•32 


{') 


■ 


1.6 


1.5 


1 5 


1 5 


1 7 


,1.6 


1 7 


Pnnrfary metals .... 


33 


.5 


^6 


' .7 


.7 


7 


.7 


8 


8 


8 


Ferrous metals and products' . 


331-32,3398-99 


{') 


-6 • 


7 


.6 


If 


7 


7 


7 

r 


7 


Nonferrous metal and products' 


333-36 


{') 


6 


.9 


.9 


.9 


8 


9 


9 


, 9- 


Fabricated metal products ... 


34 


1 T 


111 


1 4 


1.3 


1.2 


1 1 


1 2 


1 2 


' 1 2 


Machinery 


^35 


2.0 


2.1 


3.1 


3.2'' 


3.1 


3 0. 


32 


3 1 


32 


Office, computing, and 






















accounting machines v ... 


357 


{*) 


n 


n 


n 


n 


{*) 


{*) 




{') 




351-56.358-59 




D 


(*) 




{*) 


{*) 


{*) 




{*) 


' «' 

Electncal equipment . 


\ 36 


2.6 


3.3 


3.6 


3.6 


3.6 


34 


35 


36 


35 


Radio and TV receiving equipment ^ . . . 


365^ 




(•) 


(•).. 


{•) 


(•) 




({') 




{') 


Electronic components .... . . . 


367| 






















.J 


(') 


3 3 


4.2 


' 4.3 


4.3 


3.8 


3 9 


4 3 


4 0 


Communication equipment . ...... . . 


366j 




















Other electrical equipment . . ..... ..... 


361-64.369 


{') 


3.3 


30 


3.1 


3.0 


{^)- 


{') 


D 


{') 


MotQf vehicles and motor 
























37l| 




















Other transportation equipment . . 




2.1 


2.8 


2.5 


2.6 


2.3 


'2.4 


2.5 


2.4 


26 


373^.75.379) 




















Aircraft and missiles " 


372.376 


2.0 


2.3 


2.6 


2.5 


3.4 


3.4 


4^0 


4 1 


4.6 


Professional and scientific 


♦ 






















Jo 




4. 1 


4.^ 


4.2 


4.0 


3.0 


3.5 


4 2 


4.4 


Scientific and mechanical 




















measuring instruments 


381-82 


4.0 


40 


3.i 


3.1 


2.9 


2.8 


2 5 


2.9 


2 8 


Optical^ surgical, photographic. 
























383-87 


3.8 


4.1 


4.8 


4j8 


4 4 


4.1 


3 9 


4 7 


5 0 


Other manufacturing Industries 

» 


21. 27,31 .3& 




{') 


.6 


.6 


.7 


D 


(') 


{') 


7 


Distribution by sizo Of company 






















(based on number oi employees) 






















Ltjssth^n 1»000 : : 




1.4 


.7 


1.5 


1.4 


1.4 


1.4 


■16 


{') 


{') 
(') 


1.000to4,999 :.. 




M.2 


1.3 


1 5 


* 1.6 


2.1 


1 


1.4 




S.OOatO 9,999 






'1.5 


16 


1.6 


1 7 


10.000 to 24,999 




















1.6 


1.9 


2.1 


2.1 














25.000 or morfe . 
















2.2 


23 


2.3 


2.4 




/ 






ft 




t 





4 J 



•37 « 



Table B*23. Company R&D fundsas a percent of net sales in R&D-performing manufacturing 
companies by industry and size of company: 
1 957-58 and 1 963-79 — Continued 



























Industry and Size of company , 


SIC code 


1970 


1971 


1972 


1973 


1974 


1975 


1976 


1 977' 


1978 


1979 


Total 




2.2 


2.1 


2.0 


20 


20 


2.0 


2.0 


- 2.0 


2.1 


2.0 


• Disttihiitinn hv indiistrv 
























Food and kindred products 


20 


.5 


.5 


.4 


4 


.4 


(') 


(') 


(') 


(') 


(•) 




22.23 


\ t 


5 




4 


\ I 


\ I 


\ I 


\ I 


\ ) 


\ ) 


t itmhpr vunoH nrnHitr^tQ 
























and furniture 


24.25 


.8 


(') 


n 


(') 




.7 


7 


8 


.7 


.7 


Paper and allied products 


26 


(') 


V) 


8 


V) 


' (*) 


(') 


(•) 


(') 


(') 


(') 


r^hpmir;)lQ nnH nnnlipH nmHiirtQ 


28 


3 5 


3 3 


3 3 


3.1 


3.0 


3 1 


o .o 


o o 




^ 1 

O 1 


Industrial Chemicals 


281-82,286 


3.6 


3.3 


3,2 


3.0 


28 


3.1 


3 1 


30 


2.8 


2.6 


Drugs and medicines 


283 


(') 


(') 


(') 


(') 


('), 


(') 


(') 


(') 


(') 


(') 


Otherchemicals . . 


284-85.287-89 


(') 


(') 


(') 


(') 


(*) 


(') 


(') 


(') 


(') 


, (') 


Petroleum refining 


29 


.9 


.8* 


. .7 


.7 


.5 


(') 


.6 


♦ 6 


.7 


.6 


Rubber products . ... 


. 30 


1.7 


^ 1 7 


1 7 


1.7 


V) 


(') 


(') 


(') • 


(') 


(') 


Stone, clay, and glass products . .... 


32 


. 1.7 


1.6 , 


1 6 


1.5 


1.5 


(') 


V) 


(')> 


(') 


(') 


Primary metals . . ..... ... .... 


33 


-.8 


.8 


' .7 


' .6 


' 5 


.7 


.8 


■ 7 


.6 


.6 


' Ferrous metals and products' . 


331-32,3398-99 


.7 


.7 


.6 


. .5 


(') 


"6 


6 


6 


5 


5 


Nonferrousmetalsand products' 


333-36 


.9 


1,0 


9 


.8 


V) 


1 1 


1.1 


9 


8 


.7 


raunC/dicu rncidi pruuuuid 


g 34 


' 1 1' 
1 1 


1 . 1 


1 . 1 


1 9 
1 c 


1 1 


1 . 1 


1 . 1 


1 i 

1 1 


1 n 
1 u 


1 n 
1 .u 


Machinery . 


35 


3.4 


3.3 


3.5 


3.8 


3.8 


4.0 


4.2 


4.4 . 


4 4 


4.4 


Office, computing, and 




























\ ) 


\ f 


\ f 


\ I 


\ ) 


Q A 


Q 1 


^ Q ^ 


Q 


Q 7 


^llltfi Ilia Willi Icl y, TSA \^TSyi\ citfUll 1 U al 


351^^58-59 


\ I 


(^\ 
\ t 


\ ) 


\ ) 


\ ) 


\ ) ^ 


\ ) 


9 1 




9 1 

1 C. i 


Electrical equipment .... 


' • 36 


3.4 


3.5 


. 3.5 


3.5 


3.5 


3,6 


3.7 


'3.4 


3.6 


37 


Radio and TV receiving equiiDment 


365, 


(') 


h 




(1 


V) 


1.4 


1.4 


1 4 


1.1 


1 2 


Electronic components 


' 3^7 








3.7 


3:9 


3.9 


(') 


y (') 


(') 


(•) 


(') 








^ 7 


o.o 




















\ 366 








1 1 Q 


1 Q 


1 Q 


*♦ C 


A ^ 


A A 
H H 




A 7 




361-64.369 


\ / 1 


\ t 


\ t 


{^\ 
\ t 


\ ) 


' \ ) 




\ ) 


\ ) 


\ ) 


Motor vehicles an d motor 
























vehicles equipment 


371 








|2.8 


2.9 


3.2 


3.0 


2.7 


2.7 


2.9 


3.2 


Other transportation equipment 






2.8 


2.5 


1.6 
















373-75.379 










6. 


.6 


.6 


.6 


, .7 


(')• 


(') 


Aircraft and missiles 


372.376 


3.8 


3.4 


3^ 


3.0 


3.5 


28 


2.8 


28 


3.0 


3 1 


Professional and scientific 






















instruments 


38 


4.2 


4.5 


4.8 


5.1 


5.2 


5.1 


5.4 


5.4 


5.5 


5.4 


Scientific and mechanical 
























measurinQ instruments ^ 


381-82 


2.9 


3.3 


3.8 


4.0 


4.4 


4'7 


5.3 


5 5 


5.5 


5.0 


Ontic^plllirnical nhotonr;)nhiC 


























383-87 


4.7 


4.9 


5.1 


5.5 


5.5 


5.2 


6.5 


5 3 


*5.5 ' 


5.6 


N 


21.27.31.39 


.8 


(') 


(') 


(') 


(') 


.7 


.7 ' 


1 


.7 


7 


Distribution by size of company 
























(based on number of empfoyees) 
























Less than 1.000 . 




1.'6 


i 5 


• r1.5 


1.5 


1.6 


1.4 


.\ 1.5 


1 5 


1.4 


1.5 


1.000to4.999 . ..... ... 




. 1.3 


1.3 


1.3 


1.3 


1.2 


1.2 


1.2 


1 4 


1.4 


1.4 


5.000 to 9.999 ......... .......... 


. . . - \ 


1.8 


1.8 


1.5 


1.5 


. 1.4 


'1.5 


1.« 


1 5 


1.5 


1.6 


10,000 to 24,1999 ...... . . . 






K 


1.3 


1.3 


1.5. 


' 1-4 


1 4 


1.4 


1 3* 








2.4 ^ 


2.3 








25.000 or more .. . ...... ...... 










[2.5 


2.5 


' 2.4 


2.6 


2.5> 


25 


2.5 


2.6 













'Not separately availabfe but included in totalf 
'Data included m the other manufacturing industries group. 
'StC codes 3398 and 3399 included in the nonferrous metats and 
products group for 1957-65. 
*Data not tabulated at this level prior to 197^. 



*Data not tabulated at this level prior to 1977. 
'Included »n the other electrical equipment group 
Estimated by the Hationaf Science Foundation. 

SOURCE: Notional Science Foundation 



TableB-28. Funds for basic research, applied research, and 
development performance: 1953-79 

. ^_ fOollarsin'mHHon&] 



Year 



Total 



Basic research 



Applied research 



Development 



"1953 . 

1954 . . . 

1955 .... 

1956 . .( . 

1957 

1958 ... 
1959 

1960 

1961 

1962 . 

1963 

1964 . . . 

1965 . ... 
1966 

1967 

1968 . . 

1969 , , {. 
1970 

1971 . 

1972 

1973 

1974 . . 
1975 

1976 . . . 
1977- ..... 

1978 . 

1979 . 



S3.630 
4,070 
4.640 
6.605 
7.731 
8.389 
9.618 
10.509 
10.908 
11.464 
12.630 
13.512 
14.185 
15.548 
16.385 
17^29 
18.308 
I8.d67 
18.320 
19.552 
.21.249 
22.887 
24.187' 
'26.997 
29.928 
33.365 
37.953 



$151 
166 
189 
253 
271 
295 
320 
376 
395 
488 
522 
549 
592 
624 
629 
642 
613 
602 
590 
593 
631 
699 
730 
819 
911 

{') 
1.147 



'S726 
'814 
'928 
1.268 
1.670 
1.911 
1.991 
2.029 
1.977 
2,449 
2.457 
2.600^ 
2.658 
2.843 
2.915 
3.124 
3.287 
3.427 
3.415 
3.514 
3.825 
•4.288 
4.570 
5:il2 
5.656 

7.174 



'S2.753 
^3.090 
'3.523 
5,084 
5,790 
6,183 
7.307 
8,104 
8.537 
8.527 
9.651 
10.362 
10.934 
12.081 
12,842 
13.663 
14.403 
14.038' 
14,315 
15.445 
16.793 
17.900 
18.887 
21.066 
23.361 

29.632 



'Estimated by the National Science Foundation. 
*Oata not collected for 1978. . 

SpjJRCl""National Science Foundation 



Table B-42. ItNDUStRIAL EXPENDITURES FOR ENERGY RESEARCH AND DEVELOPMERT BY PRIMARY ENERGY SOURCE 

AND SOURCE OF FUNDS: 1978r-79 , ' • 

/ " * 

^ ' [Dollars In millions] 



Primary energy sourco 



1978 



Totnl 



Feder») 



Ji^ompany 



1979 



Totnl 



Federal 



Company 



To^al. 



Fossil fuels 

Oil.^t 

Gas ^ 

Shale 

Coal ^ 

Synthetic fossil fuels.. 

Mining 

Other » 1^. 

Other fossil fuels 



Nuclear . . . 
Fission. 
Fusion . . 



Oeothermal • • • - 

Solar 

.Conservation and utilization. 
A*!! ot^er sources 



$3,026 

860 
i') 
0) 
0) 
0) 
0) 
V) 
0> 
0) 

1,016 
O) 
0) 



1,150 



$1,193 

166 

(>) 
0) 
O) 
0) 
(>) 
0) 
0) 
O) 

794 
(') 
0) 



231 



$1 ,833 

692 
0) 

oy 

0) 
X') 
0) 
0) 

0) 

222 

■ 0) 



919 



^3,688 

1,'025 
554 
113 
20, 
287' 
215 
1 

71 
51 

996 
877 
. 119 

160 
347 
,731 
429 



/$1.345 

236 
24 
3 

. 0) 
157 
131 
' 0 
* 26 

770 
662 
108 

V 

33 
86 
7 

213 



$2,343 

789 
530 
110 
V) 
130 

84 
1 

45 
(>) 

226 
, 215 
11 

127 
261 
724 
- 216 



*Not 'separately -avallablo but included In total. 
SOURCE: National SciencotTotindatlon. 



Table B-46. INDUSTRIAL EXPENDITURES FClR POaUTION ABATEMENT RESEARCH AND 
DEVELOPMENT % TYPE OF POLLUTION AND SOURCE-OF' FUNDS: 1979 - - - 



[Doll.ars In millions] 



Type of pollution 



Total. 



Air 

Autbnotive emission. 
* Electric power plant emlsslpns. 

All other....... 



ernlsfllpns 



Water 

Solld^waste. 
Other*. 



- 


197?-. 




Total 


Federal 


Company 


• • 

; $1,188 


$93 


$1 ,.095 


916 


29 




707 


6 


701 


67 


8 


.59 


142 




. 127 


1L5 


12 


103 


. 42 


• 31 




115 


21 


94 



SOURCE: National Sclence\punjf;itlon 

Table 6-47. Product versus process applied research 

and devel'opmeni by selected industry: 1979 

- - >j • 

[Dollar^ in mniions] 



Industry 


SIC code J 


Total 


Product 


Process 


UnclassN 
fiable 






$36,806 


$27,851 


$4,271 


$4,684 


Chemicals and aihe'd products 

Electrical equipment 

Motor vehiclesandmotor 

All othermanufacturing and 




. 28 
^ ^5 
36 

371 
372.376 * 


3,669 

(')' 
7.418 

8,364,. 
.(') 


2.381 
(*) 
4.972 

(') 

* 7,794 
\, 

('? 


. 801 
{') 
655 

(') 
307 

(') 


'48Z 
(') 

' .1.791 

n* 

263 
(') 



'Not separately £lvailabIo butfncluded in higher level totals. 
SOURCE: National Science Foundatloni^^^_ _J . ^ ' . r'^"^ 

Table'B-48. Company R&D exi^enditures to meet regulations by agency 
by selected industry: 1,p79^ y 

(Doiiarsinmiliions^ 





















AH 


r 






Coverage* 














other 


AH 


Industry 


SIC code 


ratio* 


Total 


CPSC 


EPA» 


. FAA' 


FDA' 


OSHA' 


Federal 


other 


Total i 




38 


668 


11 


248 


58 


128 


24 


122 , 


77 












Chennicals and allied products 


28 


42 


177 


3 


54 


(*) 


104 


11 




n 




35 


26 


37 


1 


.19 


(*) 




•1 








36 


M9 


29 


• 1 


11 






1^ 






•Motor vehicles and motor 
























371 


12 


104 


(^) r 


(^) 




(^) 






(^) 




372.3:^6 


85 


115 




(*) 


54 


1 


3 


' (^) 




All other manufacturing and 


























34^ 


206 


5 


96 


(*) 


21 


7 




. 31 















X^ompanies were asked to list only those funds spent for research and development which would not have been spent in the absence of 
those regulations. * 
'The percent of total company R&D furltls represented by the firms which responded to this question. 

•CPSC. Consumer Product Safety Commission, EPA. Environmental Protection Agency, FAA f^ederal Avtation Administration, FDA Food 
and Drug Administration: OSHA: Occupiatlonal Safety and Health Administration.- , 
^Not separately available but included^n higher level totats.# ^ * " 

Note. This table lists only R&D funds actually reported by those companies responding to this new question on the survey No attempt has, 
^boen made to estimate national totals. 

SOURCE; National Science J=oundatlon ^ ' ^ 



Table B-52. Full-time-equivalent number of R&D scientist^ 
and engineers by indusftry and size of company:' 
— Janu«py4557-58-artd4S63-aO-. ^ — 

^ [In thousands) 



indusfry and size of company 



Total . 

Distribution by industry 

Food an(i kindred-producK" ' 
Textiles and apparel > 
Lunnber. wood products. 

and furniture ... . „ . . 
Paper.and allied products . .. 

Chemicals and applied products 
Industrial chemicals 
^rugsahd medicines . . 
Otherchemicals . , * 

'Petr'oleom refining . . . 
Rubber products 
Stone.x:lay. and glass products 

Primary metals' 

Fefrous metals and products' . . 
Nonferrous metals and products' 

Fabricated metal products . . . 

Machinery . ... 
Office.computing. and^ 
^ accounting machines . 
Other machinery, except electrical 

Electrical*equtpment . , 
'fladioand TVreceiving equipment 
Electronic components 

CMimunication equipment 
Other electricalpqui^ment 

Motor vehicles and motor 
vehicles equipment ... 

Other transportation equipment 
Aircraft and missiles 

PrMeS5onal and scientific , 

instruments . 

Scientific and mechanical 

measuring instruments 

Optical, surgical, photographic. 

and other Instruments 



Other manufacturing industries ... 
Nonmanufacturing industries ...... 



Distribution by size of company 
(bas9d on number of empfoyees) 



Less tham. 000 
1.000 to4.999 
5.000 to 9.999 V 
lO.OOO to 24.999 

25,000 t)r more 



SIC code 



20 
22.23 



24.25 

'26 

28 

281-82.286 
283 

584-85.287-89 

29 
30 
32 

33 

331-32.3398-99 
333-36 



34 
35 

357 

351-56.358-^9 

, 36 
365 
367| 

- 36d 
361-64.369 



373-75.379J 
' 372.376 

38 

381-82 

383-87 

21.27.31.39 
07-17.41-67.737, 
739.807.891 



January 



1957 


1958 


1963 


1964 


1965 


1966 


1^67 


1968 


1969 


1970 


• 

229.4 ' 


2a4.8 


327.3 


340.2 


343.6 


353 2 


367 2 


376 7 


387 1 


384.2 


.8 


4.8 


5.1 


5.7 


6.2 


6.2 


6.1 


-63 


62 


6 3 


.7 


i .8 


1 0 


1.2 


1.2 


• 1.'4 

- 


1.9 


• 25 


2.6 


29 


.8 


.8 


.5 


.5 


.5 


.6 


.5 


5 


1.0 


1,2 


1.5 


1.7 


, 2.5 


3.8 


3.8 


4.3 


4 7 


48 


4 8 


5 0' 


29.4 


31.0 


38.3 


.35.8 


37.9 


38.0 


36.9 


38 9 


MOO 


40,1 


18.0 


18.8 


22.9 


22.2 


24.3 


23.3 


21.7 


22 3 


22.3 


21.5 


4.7 


5.1 


6.9 


/*- 6.9 


7.2 


7.5 


8.7 


Q"A 
9 0 




1 1 A 
1 I 0 


6.7 


7.1 


8.5 


6.7 


6.4 


7.2 


6.5 


68 


75 


6.8- 




7 A 


A Q 


A 1 

0. 1 


A 7 
0. r 


A Q 


A 7 




« lU u 


Q Q 


4.7 


4.7 


5.8 


6.0 


5.8 


5.7 


5.8 


6.1 


6.6 


7.4 


(') 


(') 


38 


3.3 


35 


3 1 


3.3 


4 1 


42 


4.6 


5.1 




5.2 


5.1 


5.5 


5.5* 






g 3 




2.9 


30 


2.9 


2.8 * 


3!2 


3.2 


33 


3 1 


3.2 


3.2 


2.2 


2.2 


2.3 


2.3 


2.3 


2.3 


2.5 


2.7" 


3 1 


3.3 


8.4 


8.3 


68 


7.0^ 


6.f 


6.3 


6.3 


5.6 


6.6 


59 


24,.9 


27.4 ' 


31 4 


27.3 


• 29.4 


30.5 


33.6 


37 4 


39 8 


42 3 








(*) 


n 


n 




'V) 






(*) 


(*) 


(') 


(') 


(*) 


' 0 




(') 


(^) 


(') 


42.9 


47.9 


85.8 


89.5 


87.8 


92 0 


' 98.6 


98.4 


100.4 


100,6 






' {') 


D 






0.9 


1.0 


1.2' 


1.9 


19.2 


22.3 


55.1 


1S0.4 


58.8 


62.3 


66.7 


67 4 


66.3 


64 8 


23.7 


25.6 • 


30.7 


29.1 


29.0 


29.7 


31.0 


30 0 


32 9 


33 9 

• 














* 








13.6 


16.0* 


?1.1 


^3.3 


* 24.1 


24.8 


25.2 


'243 


25.2 


^ 25,5 


58.7 


58.6 


90.7 


'101.1 


99:2' 




too 4 


101 1 


99.7 


' 92,2 


10.2 


11.0 


9.4 


10.8 


11.5 


12.5 


'13.0 


14,1 


15.2 


15.0 


5.8 


6.5 


3.9 


3.8 


3.6 


3.8 


3.6 


3*8 


4,1 


4.1 


4.4 


4.5 


5.5 


.7.0 


7.9 


8.7 . 


9.4 


10.3 


-.11.1 


10.9 






[2.8 


2.0 


2.4' 


2.3 


22 


2.4 


2.8 


2.6 


17.8 


19.2 






















|8.2 


, 9.8 


9.6 


11.7 


14.1 


15.1 


15.1 


163 


44.8 


48.8 


34.1 


32.5 


32.4 


30.0 


27.4 


•27 2 


(*) 


(*) 


22.4 


24.0 


35,0 


34.5 


32.1 


30.1 


30.5 


29.9 


















' 24.0 


24.6 


24,6 


28.5 


62.2 


171.0 


258.2 


273.2 


279.1 


293.1 






















285.3 


*295 0 


307.3 


299.1 



ERIC 



41 



V 



Table FMlMime-^quivalent number^of R&D scientists 

and engineers by industry and sizcf of company: 
January 39S7>S8 and 1963'-80 — Continued 

(In thousands] 



Industry^and size of company 



Total . 



Distribution by industry 

Food artU kindred products 

Textiles and app arel ... ... 

Uupfiber, wood proau CIS, 

and furniture 

Paper and allied products 

Chemicals and applied products 

industrial chemicals 

Drugsand medicines 

Other chemicals 



Petroleum refining 

Rubber products 

StonjB, fclay, and glass products . 



Primary metals 

Ferrous metals and products? . . 
Nonferrous metals and products* 

Fabricated metal products 



Machinery ^ — 

Office, computing, and 

accounting machines 

Other machinery, e)^ept electrical 

Electrical equipment 

Radio and TV receiving equipment 
Electronib components 



Commiinicationequipment 
^ Other electncal equipment . 

Motor vehicles and motor 
vehicles equipment 



Other transportation equipment .. 
Aircraft and missiles 

Professional and scientific 

instruments 

Scientific and mechanical 

measuring Instruments — . 
Optical, surgical, photographic.' 

and other instruments 

Other man ufacturing industries . . 
Nonmanufacturing industries — 



Distribution by size of company 
(based on number of employees) 



Lessthan 1,000. 
1.000 to 4,999 .. 
5,000 to 9.999 
10.000 to 24,999 

25,000ormore . 



January 



r 

"SIC code 


1971 


1972 


1973 


1974 


1975 


1976 


1977 


1978 


1979 


1980 




367.0 


350.2 


357.7 


360.0 


363.3 


364.4 


382 8 


403.7 


423 2 


452 4 
























D.D 




♦ 

D. D 


ft A 


6t8 


6.9 


5 g 


'6.9 


7 4 


7 5 


22,23 


1.8 


1.8 


1.9 


1 8 


\.& 


1.8 


-1 7 


1 7 


1.7 


1.8 


24,25 


1.8 


1.8 


1.9 


'2.1 


2.3 


2.1 


2 1 


2.2 


22 




26 


5.0 


4.9 


4.9 


4.9 


5 0 


5.2 


6.3 


6.6 


72 


7.6 


28 


42.7 


41.0 


40.9 


41.8 


45.2 


44.4 


46 4 


47 9 


49 J 


51 8 




21 .8 


19.1 


19.1 


19.1 


21.1 


20.1 


20.6 


21 5 


21 6 


23 0 


283 


12.3 


13.1 


13.0 


14.0 


15.6 


16.6 


, 17.8 


18 9 


19 7 


20.0 


'284-85.287-99 


8.6 


8.8 


8.8 


8.7 


8.5 


7.8 


80 


7.4 


7 8 


8.8 


• 29 


9.2 


83 


8.2 


8.2 


8.4 


8.6 


8.9 


10.0 


103 


10.7 


30 


6.7 


6.7 


7.5 


7 7. 


8.4 


:8.6 


9J 


7.9 


8.1 




32 


4.3 


4.1 


4.2 


4.5 


4 5 


4.6 


4.5 


5.1 


5 2 


5 2 


33 


6.6 


6 4 


6.0 


64 


6.3 


8.1 


8.4 


8.1 


^'8 3 


9 1 




3.4 


3.4 


3.2 


3.3 


3.3 


3.9 


3.9 


3.7 


3.8 


42 


; 333-36 


3.2 


3.g 


2.8 


3 1 


3.0 


4 2 


4.5 


4.4 


45 


4.9 


34 


7.1 


6.6 


6.7 


7.3 


7.4 


6.8 


7.1 


7.3 


7.4 


(') 


35 


42.7 


43.7 


46.3 


51.0 


52.8 


55 7 


, Ob 0 


CO 0 


ft1 R 


ftd n 


357. 


(*) 


(*) 


30.1 


34.5 


36.1 


38.1 


37 7 


<■ 

39.3 


>io 0 


At 0 


351-56.358-59 


" (*) 


(*) 


16.2 


165 


16.7 


17 6 


17.6 


18 9 


193 


20 2 " 


' 36 


91.8 


- 83.6 


85.4 


82.6 


82 6 


80 3 


84.1 


85 7 


87 7 


97 2 


365 


2.4 


2 1 


1.4 


1 3 


1 0 


1.1 


9 


.9 


.8 


9 


367] 






j 9.4 


9.6 


10.6 


102 


13.0 


14.2 


14.0 


17 9 




60.3 


53.2 
















47 1 


366) 






(45.3 


42.0 


40 2 


37.4 


38.0 


40.6 


43 4 


361-64,369 




OO 1 


OQ 0 


OQ 7 


'xn A 

ou 0 


31 .6 


32.2 


30.0 


29 4 


31 3 


371 j 






128.2 


27 4 


/ 

26 0 


25.4 


28.2 


30.7 


00 Q 






28 2 


29.7 


















373-75, 37yl 






1 1 7 


1 A 
1 .0 


1 Q 
1 


1 .7 


1.9 


1 9 


2.0 


26 


. 372,376 


78,2 


70.8 


72.1 


• 70 6 


67.5 


66.9 


72.0 


82.0 


86.5 


88 8 


< 

38 


15.1 


15 2 


16.3 


17.5 


17.9 


18.8 


- 

20.5 


22.2 


24 3 


























381-82 


4.6 


4.7 


5.3 , 


5.6 


5 9 


6.7 


7 0 

1 .2. 


7 Q 


y.u 


\ ) 


^ 383-87 


10.5 


105 


11.0 


11.9 


12.0 


12.1 


13.3 


14.3 


15.3 


16,9 


21.27,31,39 


3.8 


3.6 " 


3.6 


3.7 


3.7 


42 


4.5 


4.6 


4.8 


48 


07-17.41-67,737. 






















739,807,891 


15.6 


16.7 


15.3 


14.4 


14.9 


14 6 


15,3 


14.7 


16.6* 


(') 




28.2 


28.4 


29.0 


28 0 


30.1 


30.2 


31 1 


28.4 


28.3 


y 

31.8 




31.8, 


3Q.9 


28.9 


28.8 


29.9 


29.3 


28 9 


28.0 


32.6 


32.3 




^^8.7 


'28.4 


27.0 


26 4 


27.4 


26.1 


28 6 


31.9 


34 7 


37.6 










45 9 


47.4 


50.6 


49.3 


' 51.6 


•54.0 


. 56 9 


:| 


278.3 


262.5 


J45. 






















[227.7 


230.9 


22^.5 


228.2 


244.9 


263.8 


273.6 


293.8 






s 

















'Not separately available but included in total. 
'Data included in the other manufacturing industries group. 
*SIC Codes 3398 and 3399 included In the nonferrous metals and 
products group for January 1957 to January 1966. 



*Data not tabulated at this level prior to 1973. 
included in the other electrical equipment group 

SOURCE. National Science Foundation 
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industry-admiiTi s t e r e d 
federally funded 
research and develop 
ment centers^ 1979 



ffrdc 



administered by 



Weslinghouse Electric Corp. 

Lritton Bionetics, Inc., Litton Industries 

Westinghouse-Hanford Corp. 



Bettid Atomic Power Liboratory 
Pittsburgh, I^nrisylvania 

Frederick Cancer Research CtMitcr. . 
Frederick, Maryland 

Hanford Engineering Development 
Liboratory " 
Richland, Washington 

Idaho National Engineering Laboratory EG&G Tdaho, Inc.; Exxon Nucleiir Idaho 
Idaho F.alls, Idaho ' Co.; Argonne National Laboratory, West; 

Westinghouse Electric Corp. 

Knolls Atomic Power Laboratory General Electric Co. I 

Schenecta'dy, New York 

Energy Technology Engineering Center Rockwell International Corp. 
Santa Susana. California 



Oak Ridge National Laboratory 
Oak Ridge/Tennessee 

SandiW Naiiotiol Laboratories 
Albuquerque, New Mexico 

Savannah River Laboratory 
Aiken, South Carolina 



Union Carbide Corp. • 

Western Electric Co., Inc— Sandia Corp. 

E.L du Pont de Nemours <k Cor, Inc. . 
r 
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NATIONAL SCIENCE FOUNDATION 
WASHINGTON. D C 20550 



nsf 



OFFICE OF THE 
DIRECTOR 



Dear " Colleague: " . ' , ' 

I am writing to you to discuss the importance of your 
company's participation in the Survey of Industrial Research 
and Development conducted for the National Science Foundation 
by the U.S. Bureau of the Census. I ha\^e asked the Census 
Bureau to address this letter to you because they are 
prohibited by law from revealing the identity of the companies 
responding to the survey. Although I do^ not know your name, I 
do know that as an R&X> official in one of the top 200 
R4D-performing companies in the United States, you can make a 
gre^t contribution to the comprehensiveness of the industrial 
survey this year * ^ ; 

As a bit of background, by Congressional mandate, the National 
Science Foundation is responsible for developing and analyzing 
data pertain>i?g to the Nation's scientific and technological 
activitieaT: The NSF's Survey of Industrial Research and 
Development is conducted annually to carry out' the industrial 
portion of this task, and your company is included in the list 
of respondents. Data obtained from this survey are valuable 
tQ Government officials in developing public policies to 
encourage and strengthen science and technology in the United 
States. In addition,, twe know that, many . R&D managers such as 
yourself also find the data useful^in assessing their own 
company's research and development programs. .Copies of our 
reports are sent to your office as they are published and I 
hope the information presented ris useful to you. If you have 
suggestions for improving any aspect of the survey I would 
appreciate hearing from you. 

Your accounting department has just received the forms for ^e 
1979 survey. This year the form contains three new questions 
which were first pilot-tested with a sample of companies in 



Si 



1978. For the most part, these questions cannot be answered 
independently by the accounting department, but require input 
from research and development management. I urge you to help 
by providing information for these three new questions and by 
assrsting witiL any other segment of th^.. survey that would 
benefit from yo ur input . 

We appreciate the cooperation of your company in ithe past. 
Thank you, in advance, for your assistance in providing data 
for this year's survey. 

Siftcer^lV; 




Richard C. Atkinson 
o Director 
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UNITED STATES I»EPARTN|ENT OF COMMERCE 
Bureau of th« Ctnsus 

Washington, O.C. 20233 

OFFICE OF THBvQlBKTOR 



FROM THE DIRECTOR . 

BUREAU OF THE CENSUS. ^ 

Enclosed are your report form and file copy for the "Survey of Industrial' Research and Development 
During 1979" (RD-1). Also enclosed are an instruction manual to assist you lacompleting the report and a 
letfer from the Natiqpal Science Foundation, which sponsors this survey, describing the importance of the 
survey results. 

For 1979, the survey form has been modified from the 1978 version and is comparable to the one used in 
1977. You may recall last year we explained that in order to minimize respondent reporting burden, a 
"short" form would be used for 1978 and will be used in alternate years in the future. 

A second change to the 1979 for(n is the addition of three inquiries on product versus process R&D, R&D 
for regulatory purposes, and long-term versus short term R&D. These inquiries were sent to a sample of 
respondents in 1977. Response to these inquiries, which are directed at future growth and direction of 
R&D in the United States, indicated that most companies could provide reasonable estimates on these 
subjects. A final minorjfehange is the identification of the "Department of Energy" as one of the specific 
agencies in Item 6, "Cost of Research and Development by Principal Federal Agency." 

The Instruction manual provides guidelines for reporting. However, it is recognized that book records for 
particular items may not be maintained. In such cases, carefully prepared estimates are acceptable. 

This report is authorized by law (title 13, United States Code). Items 2A and 28, and columns 2 and 4 of 
item 5C, are part of the basic statistical program of the 8ureau of the Census for manufacturing companies 
and, if not reported in this survey, would have to be reported on mandatory Census fbrm^MA-121- 
Response to the remainder of the inquiries is voluntary; however, your cooperatjorf is needed to make the 
results- of the survey comprehensive and accurate. 8y section 9 of the law Ititle 13), your report to the' 
Census 8ureau is confidential. It may be seen only by sworn Census employees and may be used only for 
statistical purposes. The law also provides that copies retained in your files are immune from legal process. 

Requests for copiers of the resulting publications, or any questions concerning the survey, should be 
directed to Special Projects 8ranch, Industry Qivision, 8ureau of the Census, phone (301) 763-5598. We 
appreciate your past cooperation irr this irpportant survey and look forward' to your continued 
participation. 



Sincerely, 



VINCENt P.. BARABBA 



ERIC 
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(Instruction Monuol) 



ERIC 



U.S. DEPARTMENT OF COMMERCE 
BUREAU OF THE CtNSUS 
COLLECTING AND COMPILING AGENT FOR 
THE NATIONAL SCIENCE FOUNDATION 
WA^HIN(ST'ON O C 20233 



INSTRUCTIONS FOR SURVEY OF' INDUSTRI AL RESEAFtGR 
AND DEVELOPMENT DURING 1979 . 



s Outline of instructions 



GENERAL I 

Information about reporting: Additional forms 

Companies new to survey ...... 

Preposted figures. . . y , 

Revision of'tt^es .< . ^. 

Coverage — reported unit, period, geographic area 

Section I - GENB^L COMPANY DATA 

Item 2 - Sales and Employment for Condpany 1 . . , . 



DEFINITION OF RESEARCH AND DEVELOPMENT 



Section II RESEARCH AND DEVELOPMENT P^FORMED WITHIN^ THE 

COMPANY IN THE UNITED STATES . ' 

' Item 4 - Number of Research and Development Scientists and Engineers 

Cost or Receipts for Research and Development Performed Within the 

Company by Sburce of Funds 

Types of Research .^.^^<<'r>-^*. 

Item 5A — Basic Research. 

Item 5B1 - Applied Research 

Item 582 — Development 
Methods of Estimating Research ar^ Deve^opment^y INJ-a+ftr^ype 

Source of Funds 

^em 5 - Column 2, Federal 

Item 5 — Colunlin 3, Company andtother, except Federal 





Item 5E - Funds Budgeted for 198^ 

Cost oi Research and Development by Principal Federal Agency 



Item 6 
Item 7 
Item 8 
Item 9 
Item 10 



Cost of Research and Development by Major Type of Expense 

Fields of Basic Research 

Applied Research and Development by Product Group. . . 

Costs of Research and Development Performed Within the Company 
by State .' : . . . . 

Item 11 — Research and Development by Functional Category. 



Section III 

Item 12 

Item 13 
I 

Section IV - 

.Item 14 
Item 15 - 
• Item 16 - 



REPORTING OF RESEARCH'AND DEVELOPMENT PERFORMED 
OUTSIDE OF COMPANY WITH COMPANY FUNDS 



Total Company Funds Spent for Rosoarch and Development Activities 
Performed Outside tha Company Within the United States 

Total Company Funds Spent for Research and Development Activities 
Perfcrrmed by Foreign Affiliates OUtside thq United States 



RESEARCH AND DEVELOPMENT DISTRIBUTION BY 
SPECIAL CATEGORIES 



Product Versus Process Applied Research and Development . . 
Total Company Funds Expeotkifi on Government Regulations . 
Long- Versus Short-TermTlesearch and Development Costs. . . 
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3 
3 
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4 
4 
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5 
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GENERAL 



t . • 

Information About Reporting: Additional Fcffms - 
Reporting on this form may require that companibs 
resort to the use of estimates m ansvuenng isome pf the 
questions. We ai-e^satisfied, however, that the compara 
bility of data* among cpDmpanies with research and 
development programs is sufficient to develop itieaningful 
totals and measures of changes from year to* year. 

If you require additional copies of the form, write to the 
Bureau-Qf the Census, 1201 East Tenth Street, Jefferson- 
vllle. Indiana, 47132. If you have any questions regarding 
reporting on this form, write to the Bureau of the Census, 
ATTN- Industry Division, Washington, D.C. 20233, or 
call Area Code (301) 763-5598. 

Companies Repbrting m Survey for the First Time - 
Companies not reporting in 1978 survey should fill in 
the figures for jpoth yptT-s, If the company had no 
exper»d»n»rc5 for research ^and development, complete 
only "Item 2." Enter "No R&D" in the space for remarks 
on page 2 of the form, sign, and return the form. 

Figured for Earlier Years ace Preposted on the Form* - 
-If your Company reported on form RD-1 for 1978, certain 
figures'from that form have been copied to the present 
fornn. Please describe in the "Remarks" section (page 3 
of the fonji) the reasons for any substantial increases or 
decreases in the 1979 figures entered on this form when 
conrip^red to'^corresponding 1978 figures. Examples of 
such reasons are new government contracts, acquisitions, 
and dijposals, revised accounting method, etc. If you 
acquired or disposed of a unit performing an important 
amount of research and development during the 2-year 
period,* please identify the unit in remarks, and give the 
total amount of research and development acjcouhted 
for by such unit. 

Revision of Earlier Year Figures - The 1978 figures 
should be revised if necessary to. assure comparability 
with 1979 data. Please explain in remarks, any signifi- 
cant change in the 1978 figures. If youf company did npt 
report for 1978, fill in the figures for both years; however 
make nd entry for items which were not on the original « 
1978 report form (dark shaded). 

Report for Your Entire Company - Research and 
development activities for your entire dorrtestic company 
shoulcjbe reported, including all subsidiaries and divisions 
of the company.^ If you desire to have subsidiaries report 
separately, please write to the Bureau of the Census and 
list your subsidiaries. 

Period Covered by Report — The figures reported should 
cover the calendar* year if at ail possible. However, fiscal 
year* data are. acceptable for alL items except employment, 
provided your fiscal y^ar ends between September andil? 
March. Please report employment figures (item 2B and 4) 
for the period identified »n each of the items mentioned. 



Geographic Area CoverecJ - The <|^ta arc intended to 
relate to business firrnsnn the fields of manufacturing, 
minerals, ond other , economic areas which operate one or 
more establishments m one or more of the '50 States or 
the District of Columbia. 



► Section I - GENERAL COMPANY DATA 

>ltetTT 2 - Sales and Employment for Coinpany - In 
Item 2A, report the net sbles and receipts oUhis company 

^ and its subsidiaries to customers outside the company. 

• (Exclude domestic intra-company transfers and sales by 
foreiqn suosidianes, however, include transfers to such 
foreign subsidiaries; and export sales to foreign com- 
panies.) The reported figures should represent'value f.6.b. 
^pldiu aftei discounts dnd allowances and shoUid not 

^ include freight charges; excise taxes should be excluded. 
In Item 2B report the number of persons employed at the 
company in all activities in the 50 States or the District 
of Columbia during the pay period which includes the 
12th of March 1978 and 1979. This figure would bei, It^e 
same as that shown by the company in item 1 of Treasury 
Form 941, if the company filed orie form 941 for the 
entire company. 



DEFINITION OF RESEARCH AND DEVELOPMENT 

Research and development includes basic and applied 
research in the sciences and m engineering, and design 
and development of prototype products ahd processes. 
For the purposes of this questionnaire, research and 
development includes ^activities carried on by persons 
trained, either formally or by experience, in the physical 
sciences including related engineering, and the biological 
sciences including medi^cine but excluding psychology, 
if the purpos6 of such activity is to do one or more pf 
the following things: 

1. Pursue a planned search for new knpwledge, whether or 
not the search has reference to a specific application. 

2. Apply existing knowledge to problems involved in the 

creation of a nevO produot or prpcess, including vOork 

required to evaluate possible uses. 

t I * " 

T 3. Apply existing^knOwledge to problems involved in the 

^ improvement of a present product Or process 

« 

Research and development includes the activities 
described abovQ whether assigned to separate research and 
development organizational units of the company or 
carried on by company laboratories and technical groups 
not papt of a research and development organization. We 
recognize that ttre reportirrg activities of such latter groups 
will require the use of estimates for sorDe of the questions. 

|e2 . • ' ,* 



Activities to be Excluded From Research and Deveiop- 
meht Research and development for purposes of this 
survey does not include qtJaJity control; routine product 
testing, nnarket research', sales pronnotion, sales service, 
research in the social jciences or psycho|ogy, or otfier 
nontechnological activities or technical services. 

More specifically, exclude from research and development 
such nontechnological activities as market research, 
including statistical surveys of product acceptance, 
estimates of market size^and, studies of channels of distri- 
bution; and market developrrrent, including (he- sai^-of 
either old or new products to obtain acceptance of them 
in new outlets, economic research and other research in 
the social sciences; and legaLwork in connection with 
patent applications and litigation, and the sale or licensing 
of patents. z 

Also exclude from researth and development such techr^i- 
Cal services as quality and quantity control' tests and 
oot>iy«p^. troublcshootmq in rnnnprtinn with breakdowns 
rn full scafe production, including related analytical work; 
technical plant sanitation control; work required for 
minor adaptations of a specific product to meet the 
•requirements of a specific customer, inciuding installation . 
and servicing in a customer's plant; engineering and other 
technical service furnished in accordance with agreements 
to licensees outside the company; aid furnished by the 
research and development organization to manufacturing* 
divisions to enable them to operate in accordance with 
previously determined formulas, standard practice instruc- 
tions, or finished product specifications, aid furnished tp 
develop advertising programs and tp promote or 
demonstrate new products or processes, including the cost 
of material furnished for trial or demonstration, assistance 
in prep^ation of speeches and publications for persons 
not engaged in research and ftevelopnnent; and experi- 
mental ,work performed at the request of the patent 
. dwision to provide mformation needed during the 
prosecution of a paterit litigation. » 



► Section It - RE^SEARCH AND DEVELOPMENT PER- 
FORMED WITHI^J THE CQMPANY, IN THE UNITED 
STATES - . ' ' 

>lt.em 4 — Research and Development Scientists and 
Engineers - Scientists and engineers for this survey are 
defined as all persons engaged jtn scientific or engineering 
work at a level which requires a knowledge of physical or 
life sciences or engineering or mathematics, equivalent at 
le^st to that acquired through completion of a four-year 
college course with a major in these field^^ regardless of 
whether thev held a college degree in the field. 

As in the past, the figure on R&D ^scientists and engineers * 
will be obtained primarily fcom two sources: 

/ 

1. Records on the number of scientists and engineers 
assigned to research and development. This source is 
satisfactory ;o long as the scientist^' and engineers of. 



the unii are.:assigned to research and development on a 
full-time basis {i.e., no more than 5 percent of their time 
IS spent on nonrQ;5earch and development). For example, 
for company laboratories performing only research and 
development, report the number ,of scientists and 
engineers on the roils in January. For other units, use 
source 2. 

2. Figures on the proportion of total work time of scien- 
tists and engineers that is devoted to research and 
'development^. 7For example, if the engineering depar-tmenl 
of a maQufacutrmg plant had 60 scientists and engineers 
in January 1979 and one-fourth , of the scientists' and 
engineers' time during that month was charged to research 
and development projects, the figure for the number of 
' research and » development scientists and engineers 
included for that unit would be 15. 

Separate figures are requested on the number of scientists 
' and engineers working on Federal and company and oth^r 
research and development projects. Where research and 
development work for the Government and for the com- 
pany IS perfornricd by the same group of scjentists ai^d 
engineers, it will be necessary to distribute the total 
number of such scientists and epgineers* accordihg to tf^e 
program. Federal or company^ for which the research and 
development work was performed, i.e., to use.the propor- 
tion of the total work time of research and development 
scientists and engineers that is devoted to Federal and 
company research and dcvcloprnont progrjrris, in order to 
"distribute the total reported in item 4C. The resulting 
figures should be reported to the nearest wOrk,-year, in 
order to present a reasonable division of time assigned to 
Federal and company and other research and development 
programs. 

Please divide the requested^ff^uc^s into the related cost 
figures and. check the resulting cost figure of research and 
development per scientist and engineer for reasonableness. 



Cost or Receipts for Research and Development Per- 
formed Within the Company by Major Type and Source 
of Funds — Include all costs incurred to support research 
arid development, exclusive of capital experiditures, b^it' 
, including depreciation and overhead. If you perform 
research and development for other's on contract, include 
the total charged ""for the work performed, including 
profit. > 



The relevant costs usually include but are not limited to 
the elemehts listed below: 

1. Wa^es, salaries, and related costs. Material andsuppjfes 
consumed (or purchased, if consumption figures are nS 
available)^ utilities, such as telephone,, telegraph, 
electricity, water,' gas, 'and fuel, books and periodicals, 
travfel and entertainrrient costs and professional duw-< 



► Section II - RESEARCH AND DEVELOPMENT PER- 
FORMED WITNIN THE COMPANY, IN THE UNITED 
STATES - Continued 



Also exclude capital' expenditures, loyalties paid, pater\l 
expense, income taxes, or interest. Income from sale of 
products manufactured in the research and development 
organization if these were sold to bona fide customers. 



2. Property taxes and other taxes (excefit income taxes) 
mcurred on account of the reiearch and development 
organization or on the. facilities which the research and 
development organization uses. Insurance' expense. 
Maintenance and jepair, including the maintenance of 
buildings and grounds, depreciation on buildings, equip- 
ment, and vehicles, orregtals, if any facilities are^ieased. 

3. Company overhead. Estimate a fair share of the cost of 
any functions, which support research and development 
activities. The basis and method of estimating overhead 
costs will depend upon company practice. The important 
point is to be sure that all companies include an allowance 
for pverhead. Items normally covered in overhead include 
the following: 



Personnel, >nciudifig personnel, medical and safety depart- 
ments, and employee or industrial relations department, 
accounting control and fiscal (Treasurer's office), 
procurement and inventory, including purchasing, 
receiving, inspection, storage, transportation, pdntrol, and 
issue 'of materials ^nd supplies; other services, including 
legal, public relations, shopwork, analytical work, plant 
protection, rearrangement of facilities, drafting, pi^inting, 
duplicating, transportation of matenal and personnel, 
maintenance of motor vehicles, messenger service, steno- 
graphic service, and photography, salaries and related 
costs ol research executives not on the payroll of the 
research and development organization. 



• Do not net your research and development expenditures 
by the amount of royalties received from either non- 
compaTny organizations or company units, or the credj^ts 
received, for research and development work charged or 
"sold" to other departments or' divisions of reporting 

-company or to outside organizations. ^ 



Types pi Expense to--be. Excluded From Research and 
, Development Costs — Exclude from the cost of research 
and'development perfor^ned wtthrn the company the (Tost 
of research and^Jevelopment earned on fc^ the company 
by noncomparxy research and developmenfwganizations 
of any kind, or fellowships, grants, and gifts promote 
research and .development or the study of the sciences and 
engineering. -s^That part of. company-hel?i research and 
development contracts subcontracted to research and 
development organizations outside reporting, company. 
All work that was, done, for your laboratories and other 
technical uniti by noncompany organizations which are 
not research and /development organizatTons (for example, 
model construction by a noncompany model shop) is to 
be considered as a purchase of equipment, material, or 
supplies for the* company research organization' rather 
than as subco/itracted research and development. 



>ltem 5 - Research and Development Performed Within 
the Company i)y Type and by Source of FuntJs 

This item provides separate columns for reporting in 1979 
the costs^ oF research' aTtd~ development in Federal 
contracts and subcontracts^ and Company and Other 
research and development%by the three types; basic, 
applied, and development. Definitions of "Federal, v 
and of "Company and Other"''are provided below, after 
the definitions of types a'nd methods for estimating the 
breakdowns b^^^^ype. ^ , . » 

Types of Research - Breakdown the total reported in 
Item 5 into thecategones sh6wn belov/. 

Itepn 5A — Basic Research - Include Jhexost of research 
projects which represent original investigatron for the 
advancement of scientific knowledge and which do not 
have specific conm^Qercial objectives, although they may 
be 'In the fields of present or potential interest to the 
reporting company. ' ' 

\' 

Item 5B1 i- Applied Research - Include trie cost of 
research projects which represent investigation directed 
to discovery of hew scientific knowledge and which 
, have "specific commercial objectives with respect to 
either products or processes. Not$ that this definition of 
applied research differsw^from the definition^ of basic 
research chiefly in tferms ,of< the objectives of the 
reporting company. 

. Item 5B2 — Development — Include the cost of projects 
which represent technical activity concerned, with non- 
routine problems which are encountered in translating 
research findings or other g^eral scientific knowledge 
into products or processes. Do not' include routine 
technical services to customers or other items excluded 
from definition of research-development above. 

V 

Methods of Estimating Research and 'Development 
Expenditures by Type — Many of the C9mpanies in this 
survey have accounts they believe substantially meet the 
definitions used in this survey for basic research, applied 
research, and development.' in most caslh, companies 
have found it possible to ajlocate their own a^jjcounts to 
these categories. ^ 

If your company does not keep records that meet or can 
be allocatejd to these specific categorie^s, the[e are two 
principal ways to reduce the task of providing the^data 
requested. 

\ Isolate the projects^that clearly fall in the development 
category. If your company 'fabricates products, such 
development activity will include^the design, construction. 
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and testing of prototypes and models. Some defen* 
contracts typically call for several t«st iftodels. If Vour 
company's research and development frequently involves 
the development of a "process" as In chemicals and 
petroleum, such development activity would include 
operations beyond the bench ica\e, primarily tlje design, 
andoperations^of pilot plants or semiworks. 

• 2, Isolate the organizational units which have research 
and development activities that can be reacllly classified. 
If a company-has two or more laboratories, the expendi- 
tures of some of thes^ laboratories may be ajl classified in 
one or another type of research and development on the 
basis of the function assigned to the laboratory. There are 

• laboratories assigned only development type work. There 
are others engaged only in applied or basic research, ff 
research ancJ development work is done in production 
units as yyell as in various laborator,ies, the research and 
development work in the production units will generally 
be of a development type. 

Th/ separate classification of clearly identified develop- 
ment operations, particularly in the industries producing 
expensi>)e prototypes, will greajly reduce the -balance to 
^ be distributed. The distribution will have to be estimated 
ori the basis of a review of individual projects^or on the 
basis of other summaries of the vyork. Please use the 
definitions for basic, applied, and development, as given 
above. If, despite*these instructions, you feel that you are 
unable 'to distribute your research and development 
expenditures into groupings approximating «the categories 
requested, please write to the Bureau of the Census 
describing your accounts and indicating your special 
problems. The Bureau may be able to make or obtain ' 
some suggestions that will be helpful in completing the 
report fornj. 

Types of Activity Included in Development - The design 
and operation of pilot plants or semi-works^plants sb long 
as the princfpal purposes are to obtain experience and to 
compile engineenng and other data to be i^sed in-evaluat- 
inq hypotheses, in writing product formulas or in 
establishing ftnlshod product specificatlohs, in designing 
special ec^uipment and structures required by a process, 
and !n preparing operating instructions or manuals. The 
engineering activity required to advi&nce the design of a 
product or a process to the point where it meets specific 
functional and economic requirements and can be turned 
over to mariufacturing units. The design, construction, " 
and testing of preproduction prototypes and models.and 
"engineering follow through" in the early production 
phase IS included. 

The development of designs for special manufacturing 
equipment and tools Is includelJ but toolmaking and 
tool tryout are not included. The preparation of reports, 
drawings, formulas, specifications, , standard practice 
instructions or operating manuals, and. other, jnedia for 
transmitting to operating units information obtained 
from the above activities is included. However, the 
production of detailed con'strijction drawings or manu- 
facturing blueprints is not included. The question. 



"When does development et^ and producti(j>n begin?" 
is often ask^ed/ If the prim^ objective is to nrjake further 
improvenwnts on the pna^ducts drpfocess, th^n the work 
'comes withirT the deftpuion of research aT?d cjevelopment. " 
1f, ^n the other ii^nd, .the product or pr^ce$s is sub- 
' stantially "set," and the* primary objective is to develop 
markets or to dd preproduction planning, pr to get the 
production process going smdothly, then tne work is no. 
longer research and development. j 

J r I 

Source of^ Funds - A separate column irj item 5 js pro- 
vided for each of .the following: / 

' ^ 'I ■ 

Item 5, Column 2 - Federal - Include the cost of work 
done on research and development contracts or sub- 
contracts, and^ research and developmfent. portions of 
procurement contracts and subcontracts jciuring the year. 

Do not include here, or elsewhere in the report, /research 
and development contracts and the portions of procure- 
nrwnt contracts that you subcontracted to other research^ 
and development organizations. To do so would c^e 
duplication In the statistical totals derived from these 
reports. , 

Item 5, Column 3 — Company and Other - Include the 
cost of all company-sponsored research and development 
performed within the company. (Report company- 
sponsored research and development performed outside 
the company in item 12.) Research and development is 
performed by a few manufacturing companies for others 
than the Federal Government. Such research and develop- 
ment should be included in this column. 

In item 5E, report, the e)^pected or estimated cost />f 
company-sponsored research and development that wiU 
be performed within the company during 1980, 

>ltem 6 - Cost of Research and Development by Principal 
Fe^ieral Agency. Distribute the Cost of Federal Research 
aifd Development Work (item 5c, bolumn 2 of 
form RD*1) by Federal Agency Companies reporting 
Federal research and development are asked to provide 

i separate figures for the four categories of Federal 
agencies: Department of Defense, National Aeronautics 
and Space Administration, Department of Energy, and 
all other Federal agencies. In general, most companies 
performing large amounts of research and development 
for the Go<?ernment will have one 'pr more separate 
organisational units charged with responsibility for most 
Federal contracts. Reporting of the requested data has 
been simplified for some companies by using the data 
available from the accounts of such units as the basis for 
the overall company figures op the number of scientists 
and engineers and the costs of Federal programs. For 
example, if 80 percent of the work for Federal agencies • 
IS performed by units with separate accounts, it should 
be reasonable to estimate the company totals on the 

.basis of such figures rather than make special tabulations 
or separata esti^mates for each of the company units that 
may be doing some' work on government research and 
development. 



>ltem 7 — Cost or Contract Value of Research and 
Development Performed Within the Company by Ma|or 
Typ^ of, Expense - The type^of information requested 
here will be available for. separate research and develop- 
nnent organizational umts or for companies with separate 
research anO development accounts. It ss not requested 
that special analyses be made of cost records where 
research^and development and other functions are com- 
bined and if existing records do not yield estimates for 
this Item, the item need not be completed. However, if 
most research and development is performed m units 
where summaries are regularly prepared by element of 
cost It should be possible to base the breakdown of 
research ancj development costs upon the recoids of 
such establishments. 

For .vy^s and salaries report the gro'Ss earnings paid in 
^ calendllr year 1979 to employees engaged in research afid 
development, including dismissal pay, paid bonuses, 
vacation and sick-leave pay, and compensation in kind, 
and prior to such deductions as employees' Social 

•Security contrib^Jtions, withholding taxes,' group 
insurance, and savings bonds. (You should follow, the 
definition of salaries and wages that is used-for calculating 
the withholding tax.) Include salaries of officers in the 
research ' establishment(s). If a corporation; exclude 
payments to prpprietor or partners, if ah unincorporated 
concern. Exclude paymmts to members of armed forces, 
and pensioners carried on your active payroll. (Scientists 

i|||§id engineers are defined on page 3, itern 4.) 

For materials and supplies, report the delivered cos,t for all 
purchased materials consumed, whether received, fruin 
other companies, withdrawn from inventory, or received 
, from other establishments of this company. 

Item 7B - Materials and Supplies, and Item 7C - Other 
Costs may be combined if a separate figure cannot be 
obtained or reasonably estimated from present accounts. 

>ltem 8 - Fields of Basic Research. - The following 
definitions are supplied, for fields included in the item: 

EnVneering - Includes aeronautical, astronautieal, 
chernical, civil, electrical, and mechanical engineering, and 
metallurgy and materials. 

Geological sciences - Includes geodesy, hydrology, geo- 
chemistry, seismology, soil sciences, etc. 

Atmospheric sciences - Includes aeronorny, weather 
modification, meteorology, etc. 

Biological sciences - All sciences, other than clinical 
medical sciences, which deal with life processes. Including 
plant and animal- sciences, bacteriology, pathology, 
microbiology, pharmacology, etc. 

Clinical medical sciences - All sciences concerned with 
the use of scientific knowledge for the identification, 
.treatment, and cure of disease. Includes internal medi- 
cine, neurology, preventive medicine and public health, 
psychiatry, dentistry, pharmacy, etc. 

Other sciences - To be' used for multidisciplinary and 
interdisciplinary projects ^which cannot be classified 
within one of the above primary fields of science. 



t>ltem 9 - Applied Research and Development by Product 
Group - Enter boln Federal and totahcosts of Applied 
Research and Development • by pioeJuct, group. ^ Costs 
should be entered in the field or product groUp in whi^h 
the research and development project v^asactuallv carried 
on regardless of thu classification bf the field of manu 
facturing in which tHe results are to be used. For 
example, research on an electrical component for a faim 
machine should be reported as research on electrical 
machinery. Also, research on refractory bricks to be used 
by the steel industry should be reported as research on 
stone, clay, glass, and concrete products rather than 
priiTidry ferrous metals. Whether performed in the steel 
industry or the stone, clay, glass, and concrete fndustry. 

Research and development work on an automoVive head 
Jamp would be classified in group 25, regardless of 
whether performed by an automotive or electrical com 
pany. Fields of Applied Research and Development are 
listeu Ociovv. those companies familiar with the 

Standard Industrial Classiticat "-i. number 
or numbers are given after toJi title. Note, however, ^ha\ 
the SIC definition here applies to the field of research and 
development effort, and not necessarily to the field m 
which your company's manufacturing output is classified. 

Product Group 
1. "Atomic Energy Devices - Applied Research and 
development on atomic energy devices should be 
included with research and development as classified 
in the categories listed on lines 2-33. Examples of 
the fields of research and development activities on 
atomic energy devices and the product groups in 
which such actmties should be reported are as 
follows: ^ 



Activity 

HadlOdLliVe i^otop?r ^n'^ nthor 

radiation sources \ 

Partially fabricated reactor fuel elem^t ^ 

materials and control rods 

Nuclear reactors 

Reactor components and equipment 

Core structural Ibarrels, cans, boxes, 

plates, etc.) 

Heat exchangers and condensers 

Valves r. 

Complete reactor fuel elements and 

control rods for use in: I 

Propulsion 

Power plants. . / 

Other. 

AtPmic vvasteiiasks *. 

Fuel handling equipment xj 

Control rod drive mechanism and 

components for: 

' Power plants 

Propulsion 

■ Other 

Pressurizers, components, and auxiliary 

equipment : . . . . 

Pumps * 

Accesso.ry instrumentation for reactor control 

Atom smashes (particle accelerators) 

Hot laboratory equipment 

Special jnstrumentati'on 



Product 

Group 
No. 



4 
12 



> 14 



> 20 



22 
24 

31 
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2. Foods and Kindred Products (SIC 20) - Foods and 
biweraqes for human consumption and certain related 
.products^ siith vegetahle and animal fats and oils, 
prepared feeds for animals and ^owls. 

3. Textile Mill Products (SIC 22) - MiM preparanon of 
fibe^rs and mill manufacture of yarn, thread, braids, 
twine, and cordage, manufacture. of broad and narrow 
woven .fabric, knit fabric, carpets and rugs from yarn; 
dyeing and finishing fiber, yarn, and knit apparel ; 
coating, waterproofing, or otherwise treating fabric; 
the integrated manufacture of knit apparel; and other 
finished articles from yarn; the manufacture of felt 
goods, lace goods, bonded fiber fabrics, and miscel- 
laneous lexiilps. 

4. Basic Industrial Inorganic and Organic Chemicals 
(SIC 281 and 286) - Includes radioactive isotopes 
and other radiation sources. 

5. Plastics. Materials and Synthetic Resins, Synthetic 
Hubber, SyntheiiL- ^nd Other Mdnniddu f ilicrs E;^ccpt 
Glass (SIC 282) - Exclude glass. 

6. Drugs (SIC 283) - Medicinal chemicals, biological 
and botamcal products, and pharmaceutical 
preparations. 

7. Agricultural Chemicals (SIC 287) - Fertilizer*, agri- 
cultural pesticides, and other agricultural chemicals. 

8. All Other Chemicals (balance of SIC 28) - Explo- 
sives, soaps, glycerins, detergents and cleaning 
preparations, paints and varnishes, toilet preparations, 
and miscellaneous chemical products. 

\> 

9. Petroleum Refining and Extraction, and Natural Gas 
(SIC 13 and 29) Exclude geological and geo- 
physical exploration activities. 

10. Rubber and Miscellaneous Plastics Products 
(SIC 30) - Fabricated rubber such as industrial 
and mechanical rubber goods and fabricated 
plastics products. " , v 

1 \ Stone, CJay, .Glass, and Concrete Products (SIC 32) - 
Ceramics, glass, clay products,* abrasives and asbestos 
products, cement, stone products, concrete products, 
and other nonmetallic mineral products. 

12. Primary Ferrous Products (SIC 331, 332, 3462, and 
.3399) - Products of blast furnaces, steel works, 
rolling and finishing mills, iron and steel castings and 
forgings. Includes partially fabricated reactor fuel 
element materials an|d control rods. 

13. Primary and Secondary Monferrous Metals (balance 
of SIQ 33 and 3463) — Primary and secondary 
smelting and refining of nonferrous metals; rolled, 
drawn, and* extruded nonferrous .metal products, 
castings and forgings. 

14. Fabricated Metal Products (SIC 34 except 3462, 
'3463, and 348) - Tjpware, hand tools, nonelectric 



, heating apparatus, fabricated ^ structural metal 
products, rrictaL stampjngs, fabricated wire products, 
etc. Includes: nuclear reactors, reactor components 
\and equipment; core structurals (barrels; cans, boxes, 
plates, etc ), heal exchangers and condensers; valves; 
complete reactor fuel elements and control rods for 
use in propulsions, power plants, a^nd other system^; 
atomic waste casks. 

15. Engines and Turbines (SIC *35lJ - Steam engines, 
steam, gas and hydraulic turbines, diesel and other 
internal combustion engine^, n.e.c. 

16. Farm and ^Garden ^Machinery and Equipment 
(SIC 352) - Farm* machinery, including tractors lor 
farm use. ' ' 

1 7. Construction, Mining,- and Material Handling 
Machinery and EquTpmeht (SIC 353) - Construc- 
tion, mining, and oil field machinery and equipment, 
elevators, -conveyors, hoists, , industrial trucks, 
tractors, trailers^nU-iUukcrb. 

18. Metalworking Machinery and Equipment (SIC 354) - 
Machine tools, dies, machine tool accessories, rolling 
mill machinery, power driven hand tools, wire fabri- 
cating machinery and equipment, and automobile 
maintenance machinery and eqyipment. 

19. Office, Computing, and Accounting Machines 
(SIC 357) - Typewriters, electronic computing 
equipment; calculating and accounting machines, 
scales and balances (except laboratory); and other 
computing arid office machines. 

20. Other Machinery, Except Efectrical (balance of 
SIC 35) - Special industrial machinery, except 
metalworking, such as food products machinery, 
textile and, paper industries machinery, general 
industrial madhinery arid equipment, and miscel* 
laneous machinery except electricaj. Includes atornic 
fuel handling equipment; control rod drive 
fnechanism and components for: power plant, 
propulsions; pressurizers, components and auxiliary' 
equipment; pumps. ♦ 

21. Electric Transmission and Distribution Equipment 
(SIC 361 and 3825) - Electric m,easuring instruments 
and test equipment, power, distribution and specialty 
transformers, switchgear and switchboard trans* 
formers, etc. 

22. Electrical Industrial Apparatus (SIC 362) - Electric 
motors and genesators, motor starters and controls, 
welding apparatus, carbon and graphite brushes, 

■ electrodes, capacitors, condensers, and rectifiers. 
Includes accessory instrumentation for reactor 
control. 

• 23. Radio and Television Receiving Sets, Except Com- 
munication Types (SIC 365) - Radio and television 
receiving sets, except communication types ar\d 
phonograph records. 



i^ioduct Group - Continued 

24. Eitctronic Components and Accessories, Communi* 
cations^ Equipment (SIC 366-67)1- Electron tubes, 
cathode ray' tubes, resistors-capacitors, transformers 
arid other components for electronic dnd products, 
soiid state electronic devices, and telephone and 
tet.egraph apparatus. ' Also includes electronic 
guidance cbntrol subassemblies, radar and radio 
equipment, and electronic sighting devices. Includes 
aiom smashers (particle accelerators), 

2aj|Pther Electrical Machinery Equipment and Supplies 
(balance of SIC 36) - Household appliances, electric 
lighting and wiring equipment, and miscellaneous 
'ele<3trical machinery equipment and supplies. 

'26. Missiles (StC 376) - l;icluding frames or structures, 
launching and handling support equipment and work 
gn the* missile system as a whole. Electronic guidance 
control subassemblies aad radar should be included in 
group 24 above. Hocket motors should be included 
in group 28 below. ^ [ 

27, Space VehicliBs (SIC 376) - Including frames or 
structures, launching 3nd handling support equipment 
and work on .the space vehicll as a whole, 

28, Aircraft and Parts (SIC 372) - Piloted and unpiloted 
aircraft anji parts of all types, including engines 

' and auxiliary equipment such as landing gear, deicing 
equipment, and other auxiliary equipment specifi- 
cally adopted for aircraft. Radar and radio equipm,ent 
and electronic sighting devices should be included in 
group 24 above. Aeronautical instruments should be 
included in group 31 below. 

29, Motor Vehicles ai^d Equipment (SIC -371) - Applied 
research and development related to motor vehicles. 
Including automobiles, trucks, busses, and special 
purpose mqtor vehicles such as arpbulances, fire 
engines, personnel carriers, amphibian motor vehicles, 
and truck and automobile trailers, and to motor 
v.ehicle equipment and parts (exclude batteries, tires, 

. engine electrical equipment, etc.), 

30, Other transportation Equipment (balance of 
SIC 37) - Shipbuilding, boatbuilding, and repairing, 
railroad equipment, motorcycle^, bicycles, and 
parts, etc. ' 

31, Measuring, Analyzing, and Controlling Instruments, 
Photographic, Medical and Optical Goods; Watches 
and Clocks (&IG-3 8 ex cap t 3 8 25 ) - Engineerino 



32, Ordnance, .Except Missiles (SIC 348, 3795) - Artil- 
lery,, small arms, ammunition, tanks, and parts, etc. 



>ltem 10 — tost of Research and Development Performed 
Within the Company, by St^te - List the States in which 
your research and development laboratories or facilities 
are located and report the cost of research and develop- 
ment for each State. It is not intended that^jifprmation 
reptorted reflect incfividual assignitients outsioKthe home 
State of the particular research staff. As much as 10 per- 
cent of the total may, if desired, be reported as "Not 
distributed by Slate." ^ 

t>ltem 11 - Research and Development by Functional 
Category 

Energy Research and Development — Include all R&D 
spending whose purpose is to increase energy resources 
or capabilities, including the development of energy 
equipment. Some R&D spending is for joint or multiple 
purposes. In these instances, estimate and report the 
portion of cost incurred due to the energy purpose. 
Energy R&D can include costs of R&D projects (both 
product and process) on exploration, .extraction, transpor- 
tation, processing, storage, generation (including 
conversion), distribution, conservation, etc., of present, 
new, or improved forms of energy. Record energy R&D 
spending according to type of energy. 

Coal R&D activities are to be assigned into three sub- 
categories. "Synthetic fuels" includes programs designed 
to convert coal to gaseous and liquid products. "Mining" 
is composed of programs for developing equipment and 
techniques to improve the productivity and recovery rates 
of coal mming. 

"Conservation and utilization" includes R&D activities 
undertaken^to reduce consumption either at the point of 
* energy use or in the transmission, transportation, storage, 
and conversion of energy. Examples of such are R&D 
undertaken primarily to reduce ' fuel consumption 
in manufacturing, to improve the efficiency of transporta- 
tion of energy pro'ducts, or to produce an end pcoduct 

which is more efficient in energy consumption, 

I 

"All other energy" includes areas such as wind, waste, 
hydroelectric, etc. Also include in this category, (F), the 
development of ener^ equipment which cannot be 
readily classified in A to E, If the energy source is waste 
or any other area with pollution abatement aspects, 
consfcer carefully whether one of the purposes of the 
proje^is pollution abatement. ^ 



laboratory, and scientific and research instruments, 
instruments for measuring, controlling, and indicating 
physical characteristics. Optical instruments and 
lenses, surgical, medical, and dental instruments; fire 
control apparatus; ophthalmic goods, photographic 
e(^uipment; and watches,.vclocks, etc. Includes hot 
laboratory equipment, and special instrumentation. 



In a limited number of cases, the separation of joint 
(multiple) costs which is encoqraged in the preceding 
paragraph may not be feasible. In this circumstance, 
include total project cost if the primary purpose of a 
project is energy R&D,; do not include any of project 
cost •if the primary purpose of the project is other than 
energy R&D, 
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P.ollution Abatement Research and ' Development - 
Pollution abatement R&D spending for the purpose of 
reducing or eliminating the emission of pollutants. As 
used here, abatement includes prevention, treathient, or 
recycling; pollution refers to the emissi.on of pollutants to 
the outside of a firm's (or household's) property or 
activities. Do not include R&D spending to contribute to 
environmental aesthetics, to increase equipment durability 
m corrosive environments, to conserve energy (include as 
energy J^&D) and natural resources, or to increase 
employee comfort, safety, and health. 



There can be two types of pollution abatement R&D 
spending. In some cases, the only purpose of the R&D 
spending is pollution abatement. Examples are spending 
on projects to improve or design alternatives to electro- 
static pr-ecipitators, wet scrubber systems, waste treatment' 
systems, effluenU monitoring devices, etc. In such cases, 
include the total expenditures on the R&D project. In 
other cases, pollution abatement is ^one of several , 
purposes. Examples are spending on projects to improve' 
production processes or products and simultaneously' 
reduce the emission of pollutants. Pollution abatement 
* purposes could also be combined with other types of 
environmental control purposes such as energy conserva- 
tion or* employee safety 4nd health. In all these instances, 
estimate and report only the portion of cost incuri\ed'due 
to the pollution abatement purpose. 



► Section ^11 - RESEARCH AND DEVELOPMENT PER- 
FORMED OUTSIDE THE COMPANY (R&D not 
included in item 5) r 



>llem 12 - Total Cpmpany Funds Spent for Research and 
Development Activities Performed Outside the Company 
Within the United Slates - Report the amount of com 
pany funds spent for research and development performed 
outside of the company within the United Slates. This 
item includes contracts to outside organizations, but 
specifically excludes subcontractirig of Federal Govern* 
menl or other company contracts. 



>ltem 13 - Total Company Funds Spent for Research and 
Development Activities Perfornled by Foreign Affiliates 
Outside the United Stales - Report the amount of 
research and development financed by the U.S. parent or 
its foreign' affiliates performed in R&D laboratories, 
'branch plar^ts, divisions, and subsidiaries located outside 
the United Stales. 

^.^This item excludes R&D activities performed in foreign 
- Affiliates financed by foreign governments or other 
outside organizations. 

I 

NOTE* Foreign affiliates are those outside the 50 States 
or the District of Columbia. 



In a limited number of cases, the separation of joinli costs 
which is encouraged in the preceding paragraph may-oat, 
be feasible, in this circumstar^ce, do not include any of 
project cost unless the primary purpose of the project is 
pollution abatement. When the primary purpose is 
pollution abatement, include the .total project co^t in 
your answer. t 



Do not include any of project cost as being for pollution 
abatement if expectcfd pollution abatement benefits ard 
incidental. Incidental benefits are those obtained at no 
extra cost. 



Show R&D spending according to the form of pollution 
being abated. For example, "air" has three subcategories, 
automotive emissions, electric power plant emissions, and 
all other, are included under "air." Automotive emissions 
includes all R&D efforts undertaken to reduce exhaust 
emissions from automobiles. Electric power plant 
emissions includes efforts directed toward reducing 
airborne emissions from electric power plants. All other 
tnrlnrlf^s efforts rirrpcted .a t — rem o v i n g sulfo r ■ ox i d e. 



► Section IV - RESEARCH AND DEVELOPMENT DIS- 
TRIBUTION BY SPECIAL CATEGORIES 

>ltem 14 — Product Versus Process Applied Research 
and Development - Allocate the total applied research 
and development dollar figures of .item 5B3, columns 2 
and 3 ("FEDERAL" AND "COMPANY") to^ either 
product 0/ process research and development, items A 
and B below. If you are unsure whether the research 
and development is for a process or a product, refer to 
the definitions for each item below. If the expenditures 
are unclassifiable as product or process, enter the cost of 
such research in the unclassifiable, item C. Include in 
your allocation to product, process, or unclassifiable 
Categories any compaay overhead associated with the 
applied research and development that was included m 
the dollar figures of item 5B3; 

Item A - Product Applied Research and Development 
Costs - Costs for applied research and development 
oriented towards goods that have the potential for sale 
— to the public .or to other firms U— the-wsoarch- and- 



nitrogen oxides and particulates, and other fossil-fuel 
pollutants from the atmosphere. Water should include 
R&D spending on water recirculation or thermal pollution 
abatement. R&D spending on waste compacting devices 
should be included under "solid waste," and R&D 
spending on noise and radiation pollution abatement 
should be included under "other." 



^ development cost is for your own "process" (see item B), 
but clearly involves making a product feasible rather than 
simply affecting the efficiency Vvith which it is made (e.g., 
the actual synthesis of a chemical compound or the 
development of a completely new manufacturing tech- 
nology), thei^ it should be classified as a product research 
•and development cost. 



ERLC 
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57 



► S«Ctlon IV - RESEARCH AND DEVELOPMENT DIS- ^ 'life of each of your projects in the R&D* cycle, into the 
TRIBUTION BY SPECIAL CATEGORIES - Continued following three categories: * 



Item B — Process Applied Research and Development 
Costs - Costs for applied research and development 
affecting the manner in which you more efficiently pro- 
duce your product by reducing costs or increasing outputT^ 

""NT- 
Item C — Unclassifiable Applied Research and Develop- 
ment Costs — Applied research and development costs 
which you are not able to classify as product or process, 
based upon the above definitions. 

Company overhead costs included in item 5B3 and related 
to projects which can be classified by product or process 
shoukJ be included in items A antJ B below and NOT in 
item C. 

Item D - Total - Add together the totals for items A, B, *. 
and C for each year separately and enter amounts in the 
appropriate columnjS, . ^ , 

>ltem 15 - TotaJ Company Funds Expended on Govern- « 
ment Regulations - Allocate total company funds 
(exclude Federal) spent for research and development 
activities performed to meet the present regulations of the 
Federal agencies, listed and which would not have been 
pe^rformed in the absence of these regulations. 

Include expenditures to meet government regulations 
which have been established but which have a future 
compliance date. Exclude expenditures to meet antici- 
pated government regulations. 

>1tem 16 — Long- Versus Short-Term Research and 
Development Costs - Alldcate the total p&D dollar 
figures, of item 50 columns 2 and 3 ("FEDERAL" and 
"COMPANY"), based on the actual or estimated future 



Item A - Less Than or Equal to 2-Year Project Life 
Include the current year's costs for all projects whose 
total Iif6 in the R&D cycle is expec^etfTo be jess than or 
equal to 2 years from inception to completion or tewnina- 
tion. Oompletion f^efers to the R&D cycle onlyj^t the 
time production planning, design, and engineering begins, 
R&D is usually over. 

A distinction should be made between continuing pro- 
grams and specific projects. While programs in broad 
areas may continue for long periods of time, you are 
asked to treat specific projects with separate budgets, 
definable goals, and project lives, except where projects 
are sequential, one depending on the other to reach a 
specified goal. Then you should treat the sequence as a 
single project.* 

Item B - 2- to 5-Year Project Life - Include the current 
year cost of ail projects whose total life m the R&D cycle 
has been or is expected to be more than 2 years but less 
than or e<jua! to 5 years. 

Item C - More Than 5- Year Project Life - Include the 
current year cost of all projects whosg total liffe in the 
R&D cycle has been or is expected to be more than 
5 years. 

Company overhead or other costs included in item 5C 
should be allocated to items A, B, or C below. The sum 
of A, B, and C<hould be equal to item 5C. 

Please indicate by marking the appropriate boxes m 
column e whether the proportion of company funds for 
items A, B, and C have been increasing, decreasing, or 
have cemained about the same during the last 5-year 
period. 
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GENERAL INSTRUCTIONS 



• Entef "None" whfie apptcprtate rather thai /leaving 
blank space. ^ 

• Reas^bly accurate estrmatesare acceptabJe. 

• Be sure 1978 and 1979 figures are copparable, 

PLEASe READ f NCL0S5D INSTRUCTIONS BEFORE COMPLETING THIS FORM 



• P'e.ise corpiete an() rttuni this fcnm m ific envelope pioviOed 
wiihin (Jays. Retain tfie file copy lot your records. This 
report should cover ycur endre coJi^pai^y, ifidt/dmg all sub- 
Siflianes arnJ aldiiates, unless otherwise desi£nated. 



GENERAL COMPANY DATA 



L nt» 2 - DOMESTIC SALES. RECEJPTS. AND EMPLOYMENT FOR COMPANY 

A. ^mestic net sales and receipts ol this company (Thousanc/s or doltats} 


CTl 


1571 tl 


istTII 


20O1 


5 


S 


B. Total domestic company employment in ill activities durint the pay period 
which includes the 12th of March B78 and 1979 


2002 







Item 3 - RESEARCH AND OEVE^LOPMENT EXPENDITURES 

Art research and tftvtltpinent tipindlturei f«f tnllrt <|om«stlc comfany, 
Inc^udlnt^ubsldlarlts and alflllatts, ripoiti^ on this ftrm? , 



Yes No - /*/<?(iio vMpiJin in fonwtkf, 

or on uansmtist letlet. 



Sect.on II - RESEARCH AND DEVELOPMENT PERFORMED WITHIN THE COMPANY IN THE UNITED STATES 

'E'dudc RiD financed by the company buf performed by othcr% Report iuch RSD in section III ) 



Item 4 > NUMBER OF RESEARCH AND DEVELOPMENT SCIENTISTS AND ENGINEERS 
(St* instrucfltiMMnusI, p*9* 3} 

A. Fedetal research and development 



January I / 

im ^ 



January [2 
1510 ' 



B. Company an<l other rf se<iich and deveioprr^nt 



C. TOTAL/Sum %niS 8)- 



3099 



Item S " COST OR RECEIPTS FOR RESEARCH AND 
DEVELOPMENT PERFORMED WITHIN THE 
COMPANY BY MAJOR TYPE AND SOURCE 
OF FUNDS 

A. Ojstc research 

/' "Nof>«," p/MSe rnifk 



0 



{ \ 3S105 



Thousands of dolfa/s 



TL 



Federal 
funds 



Coftpany and] 3 
other funds, 
except Federal 



TOTAL 1_1 
(Sufn ot 
co/umnc 2 »n43) 



B. Applied 
fese.irch 

deve'opf^nt 



1. ApphedieLSearch 



2. OeveiopT^cnl 



3. Teta I iSurp %t Um% i *nd 7) 



TOTA LS t$um ot A an^ fij; - 



3S99 



3S9t S 



E. COfftpany and ftther fun^s, eieept Federal, budfeted for the year 19tO • 



3tOO 



Item ( - COST OF RESEARCH AND DEVELOPMENT BY 
PRINCIPAL FEDERAL AGENCY 

Cost of Federal research and deverop<rent during J$79 

(0?WArfi-)v*n uf ttttm tC, Co'umn ol thts fotm^ 

\> DepjrtiT^ent ol Defense 



CTl 



ThouiijndS of <iollai% 

1971 I ?| 1979 ~]T 



U l^atiOfui Aetonatittcs and Space Administration 



3. Oepartrr^nl o( £ner|y 



4. Another Federal Afencies 



S. TOTAL COST»t»»» •/ /, 2, antf 3) . 



Item 7 - COST OR CONTRACT VALUE OF RESEARCH AND DEVELOPMENT 

PERf ORMEO WITHIN THIS COMPANY BY MAJOR TYPE OF EXPENSE 

A. w.iKes and salaries of research and development personnel 

^tTK'iJdo ^rtonlula sry) onqt/Xfofs, tochnic'/tns. $9CfotAti9S,i(ti othtif po/sonnoti 



Thousandi ol dollars 
1971 I ? 



1979 I 2 



B. Costs of n^atenatt and supplies cor\surred <do not include m this item components, 
models, and other materMis supplied by other research orfaniiations > 



C. other costs t include jservict and supportir^ costs, depreciation, and share of overhead' 



D. TOTAL COSTS fSurwer A thnugh C) ISsrt>4 aa /r*m 5C, f^lutnnt I $nd4)- 



rli'iiTi 



Please continue en pate 2 




Pj|e2 



Srct.on II - RiD PERFORMED WITHIN THE COMPANr IN THE UNITED STATES - Continued 

E. fui^r RSD financed ky *he compony h\j* pcffprmcd hy of^e'v Rtpon >uc>> R^D \cc1ion {U I 



k Itea t ntLOi Of BASIC HESEARCH (Ofth* ftat rtttM tn lUm 5A tor MC (•«Mre^ 


CTl 


Thousands of dollars 








1971 1 / 


1979 I2 


A. Chemistry 






$001 




5 




$002 






C. Ceolopcil sciences 


$003 








D. Mathematics 


$004 







E. Physics 


5005 






r. AsUonomy 








G. Almosphenc sciences 


5007 






H. Occanofjaphy 


500t 






1. Biolofical sciences 


5009 






J. Clin(C4l medtcat sciences 


5010 






K.Othet sciences 


5011 






L. TOTAL BASIC RESEARCH COSTfS«/p««i/t#rt M. columns 1 Mni 4) ^ 


5099 






5 








k Ittai 5 - APPLIED RESEARCH AND DEVELOPMENT »Y PRODUCT 




Thousancfs of <foll<iiS 


^ GROUP fO' r*Uf ttpflH In Ittm SO. //n>» 3, tt »p^U9d 
ftfsrch dtv^l^pmtnU plw CMt »/#r«/*ct for 
•ach •f th9 fmllvwinf. St* th» instrucUonM on how to 
citsMlty tntt 4ttin$ r#i#4fCft sntf dtvttt^tittnt, prt$^ 

1. Atontic enefjy devices (SO0 Insttoction Wi^iAiy. p>ig* 6< 




197t 


1979 


CT2 


Li 

Federal 


TtUi 


Federal 


\L 


Ll- 

Total 


2. Food and Kindted products 




fV ; i-. 


?rii-.ini'ni'ni 


5 


5 


3. Textile mill products 


(220 











4. industrial inoffanic andorcanic chemicals 


(211 








— 


i. Plastics (njt<^ials and synthelrc renins, rubber, and (it>er 


S2t2 












(.Ofucs 


fi2t3 










7. AXficultural cAemicals 


fi2t7 










t. All other chemicats 


S2t9 








_ V 


9. Petroleum refininc and extraction 


S290 










10. Rubber and miscellaneous plastics products 


(300 










11. Stone, clay, lUss. and concrete products 


(320 


!ilmni;!!!h!i' 








12. Primary ferrous products 


(331 










13. Primary and secondary nonferrous metals 


(339 










14. Fabficated metal products 


(340 










1$. Enfines and tiKbirtes 


(3 SI 


,ll,J,Ml.,,HiM*^r. 










IS. Farm machineiy and e<iuipment 


S3S2 












17. construction. mrnfnf.'and materrafi handlinj rnachinery 


(3 S3, 










It. Metalworkrnf machinery and equipm«nt ^ ^ 


(3&4 










19. Qllice. computing, and accounlmi'machines 


(3S7 










20. Other machrnery, cxcept<electiical 


(3S9 










21. Electric transmissron and distribution equipment 


(3(1 












22. Electrical rndustnai apparatus 


(3(2 










23. Radio and television receiving sets, except commumcilion types 


(3(S 




''■'•''!''sT^^''-' 






24. Electronic components and accessories. 
communKattons equipir«nt 


(3(( 


».i i.nyri:ni.i 








2$. Other electircal machinery equipment and supplies 


(3(9 










2S. MrssMes 


(197 










27. Space vehicles 


(191- 


.ijVriii.i'i\M)}.iij 








2t. Aircraft and parts 


(3 72 


rit-ii'iirimijiQ 








29. Motor vehrclet and equipment 


(3 71 


'i|Hi.i)i.iiitt{:jM;r 








30. Other transportation equipment 


(3 79 




liiiiijitiiuiM'iij 






31. Professional and screntific rnstiumenfs 


(3t0 










32. Ordnance, except missiles 


(199 










33. Other - sp^ctf^ , " 


(991 


H ■* 








34. TOTAL APPLIEO RESEARCH AND DEVELOPMENT COST^ 
f5Mf>« aj ittnt 58, Hn# J. ee/ums 1, 2, anrf 4} — — ^ 


1 

(999 


:J. 


1.;...;; 


$ 


5 


L Item 10 - COST OF RESEARCH AND DEVELOPMENT PERFORMED «(ITHIN THE COMPANY, BY STATE 
Ntie alt «( tht rtttarch ti4 dtvtlorntnt cuts reputed tn Item SC. cilumn 4, on this form tot 1979 


\ 


No 


U"No.*' list the horT>e State and any other States rn which the varrous resc^nch .irxJ 
development taboratorrts or facilities are located, and estimate the costs associated 
^« with each State. If necessary, you may report up to 10 percent of your total as "Not 
distributed by State.'* 












State 




Thousaixls ol dollats 


CTl 


19?t 


1979 


(Attach Afi *<i<iitiAnal shovt if nacosaaiv* 




Federal 1 ; 


TiUl \2 


federal 




Total 1 4 


A. 


71 








$ 


S 


ft. 


71 






• 






" t 


71 










D. 


71 










E. 


71 












r. 


71 






: 

1 





> 



G. 


71 










H. 


71 


!!nOj.lU.tllHI!^ 




• 




1, 


71 




'ihnyiMjttMi^i 






J. 


71 


* .<'■ "'' '=: 


*'V',t1.1MlH>il»i 






K. 


71 




is:' . ' ' 


t 






71 


i"'. ;\ 








M. 


71 


■ ' '.^ * *•'*' 








N. 


71" 


MjjjKniiii.rini; 








0. 


71 












7 m 






s 


s 



lUp 11 - RESEARCH AND DEVELOPMENT BY FUNCTIONAL CATEGORY (Ot th* Mtl nportH in Utm 5C. COSTS Ofl RECEtPTS 



ENERGY RESEARCH AND DEVELOPMENT 

fnclwje lh« p<of«cj coji or poMion ol project 
cost incwtdjcx tht purpose ol mcrrasmt 
tne((y resources or cipjbilittes. Include 
coxl by type of enerfy. » 

ft Non*. ploas9mark [) 80996 


CT2 


Thousands ot dotlafs v 


197t 


197) 


19t0 


Federal ^ 
furtds 


Total 
fur»4s 


U 

Federal ^ 
funds 


Total ^ 
funds 


T»tal Ll 
pr*|»Ctcd 
costs 


A. TotJil nuclear 


tOlO 


S 


,?„, 


S 


s- 


S ^ 


1. Fission * 


ton 












7. Fusion 


t012 












B. Tolil fossil fuels 


t020 












1. Oil 


t021 












2. G.1S 


t022 




:riii'i.ti:i 11. 








^3. Sha'e 


t023 












4. C04l 


t024 












a. Synthetic fuels 


t02S 












k. Miniftf 


t02( 












c. All other 


t027 












S. Other fossil fuels 


t02t 




v.. 








C. Geolhermjl 


tO30 












D. Solar 


t040 












C. Conservation and utilisation 


toso 












F. AM other enercy 


toto 












a T«t«i t4 k ih,*.i|h f ^ 


tO)) 


s 


5 


S 


s 


$ 


POLLUTION ABATEMENT RESEARCH AND 
DEVELOPMENT - Include the pcojed cost or 
portion of th« project cost incuirtd for the pwpose 
of desicnmi poUution abatement products or pcoduct 
characteristics or of desi(nmt pollution abatement 
features tjuo processts. Include cost by fofm of 
p^rtJution to be abottd. i, 

// 'Nono. ■ pftitso rmrk Q | 81996' 


CT2 


Thouunds ol dotUifS 


197t 


1979 


1910 


L 

Federal 
funds 


Totii 

furtdi 


It 

* Federal 
funds 


U 

Total 
funds 


> Tftal 

projKted 
costs 


H. Air 


tllO 






s . 


s 




1. AutOfflotive en^ission 


till 












2. Eltclric power plant emissions 


til2 












3* All Other 


tm 






> 






}. Water 


ti20 












J. Solid waste 


tiso 


■;!-M''AM.J.M|jjU- 










K. Other ^ 


ti40 












U Tetal ol H Ihreuih K / ^ 


ti» 


s 




$ 


$ 


5 


Sr.tu,n Ml RESEARCH A'<JD DEVELOPMENT PERFORMED OUTSIDE 


THE DOMESTIC COMPANY 



J 



I 



^ ite« 12 " TOTAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT 
W ACTIVITIES PERFORMED OUTSIDE THE COMPANY WITHIN THE 
UNITED STATES . 

^ }t "Non;" ptoaso mrH Q { 90O13 


CTl 


Thoifsands ot doltan 


l»7t 1 , 


1979 1? 


9001 




$ 


^ Men n - TOtAL COMPANY FUNDS SPENT FOR RESEARCH AND DEVELOPMENT 
W ACTIvniES PERFORMED BY FOREIGN AFFILIATES OUTSIDE THE 
UNITED STATES 

L It "Non0," pli;*i^:fnofk [ \ \ ^ 


CT2 


Thousands ot doHtis 


i97t 1 f 


1979 1? 


lUO 


$ 


$ 


S'.f,.n IV RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES 


k Item 14 ^ PROqUCT VERSUS PROCESS APPLIED RESEARCH AND DEVELOPMENT 
r Allocate the totii applied research ar^ development dollar f((ur«s of 

IUa SBli cQlumr)s 2 and 3 ("FEDERAL and "COMPANY**) to either 

preset. iTKeti^of iMclaitlflekle R&D. 

A. PiedttCl reiearek in4 develefmertt 

1. Federal funds ^ , 


CTl 


^'Thousand* Ot doitata 


X97t 1 / 


197? j2 


1210 




1 


i: Company and othel funds , 


1211 






3. Tetal (Sum mti \ ^ 


1212 






00 <»o.i ta-4.»o» ^ picijt een>4«Me ervMI« i, 






<9 



ERIC 
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RESEARCH AND DEVELOPMENT DISTRIBUTION BY SPECIAL CATEGORIES - Cont.nued 



Ik i\$m 14 - PRODUCT VEKSUS PROCESS APPLIED RESCAKCHAND DEVELOPMENT 




Thousands of <)ollais ' 


CTl 


wt 1 / 


IV? 1 2 


1. fedeiit funds 


1220 


j-iij.V.'.T" ■ "^V ' ' 




S 


2. Company jnd olhei fufxli / 


1221 






3. Tils 1 (St^9t 1 tn^ 2) ' ^ 


1222 






1. FtdeiJ< funds 


1230 






« 2. Compjny jnd oth«r funds 


1231 






3. Ti»l(Svm9f iMn^ 2) 


1232 


iiU'MniVi'iiriii'. 








12« 




s 


0. TOTAL (Sum •t AJ. IM. »n4 C3) " 


L llt« 15 - TOTAL COMPANY FUNDS (Exchjdt Ft<iiJl) sp«nl foi leseJich jnd devtlopmeni JclivUies p«ilormed lo meel Ihe 
^ pfesent refuljtions of (he afencies listed below, and which would not have been peifoimed in the a^ence of these , 
leiufations. IncluO expenditures to meet Govtinmeni itluiations which Rave been established but which have j 
futur* corrollanct daU. Excltitft txpenditwts to beet aMIclMttrf Goveinment itfutations. 


If NONE. MAHK (X) » . 13000 

A. Consume! Pioduct Safety Commission ^ 


CTl 


Thousands o1 dolltis 


Wt 




1171 1 2 


r3io 








B« Oepaitm«nl of Eneify 


1311 






C. Enviionmental Piotection Atency 


1312 






D. Fedeial Aviation Admmistralion 


UU 






C« Fedeial Communications Commission 


1314 


"A 'y ^.: *•*• 






F. Food and Diuf Adn^misliatton ^ 


UlS 






G. National Hiihway Tiafftc Safety AdmimsV^'on 


UK 






Nucleai Rtfulaioiy Commission ^ 


1317 








1. Occupational Safety and Health Admmistiation 


131t 








J. Othei Fed«<al acencies - Sp^cify^ ^ % 


131) 


■■.•Kv.i.-f.;v,1fhi 








1320 


X V ^; . < . ? ; 




-A ' 


1321 




1 




1322 






K. Slate and local loveinments . 


1323 






L. Other - Sp»c//^ 


1324 




% 






132SJ 










132U 








M. TOTAL (Sum •/ A thrOU^ L) — ^ 


4 




s 



Item U - LONG VERSUS SHORT TERM 
RESEARCH DEVELOPMENT 
COSTS , 

Allocate the total RfcO doHai fifuies of 
Item 5C columns 2 and 3 ("FEOERAL" and 
"COMPANY"), based on the actual or 
estimated future life of each ot you pro)«cts 
in the R&D cycle, into th* foHowinf thiee 
catefories, v 

J t» 

A. Less than or equal to 2*y«ar "i 
project life m RID / Y 



B. Mote than 2 y«ar but J3P Of 
equjrf to 5«ytar project liftPm RAO 



C. More than S*year project 
life in R&D 



14^0 



Thoustindz of (toUtrs 



FEOERAL 



1171 



117 1 

'.'.■'"s'^h;' 



Past S'yeai 
company funds trend 
Mstk (X) 4pptopfiaio bo* 



HI l2£ 



HI 



Naiw ot pff son to cor)tact regardtnt this report 



Address (No. anU *fre«r. city. 5r«fe, Z/P cot**) 



Telephone 



Area code Number Exteruton 



CERTIFICATION - This repvt is substantially accurate and hJs bten prepared in accordanace v*ith irtstrucHons, ■ 





Nime of compeny 


^'dress (NO. and sfrvef, city, St»t: ZIP cod*} 


1 


S<fnature of authonrted official 

• * 


Title^ 


Oate 
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DUE DATE: 15 DAYS AFTER RECEIPT OF FORM 



Form Approved: O.M.&. No. 99-R0305 



MA.121 

(t2>U>70) 



U.S. DEPARTMENT OF COMMERCE 
OUREAU OF THE CENSUS 



COMPANY SUMMARY OF • 
RESEARCH AND DEVELOPMENT 



1979 



RETURN 



NOTICE - ^tl^onse to this inquiry is required by law (title 13, U.S. Code). 
By the .s§a|v law •* your report to the Census Bureau is confidential. It may be 
seen oKly by sworn Census emptoyees and may be used only for statistical 
purposes. The law also provides that copies retained in your files are immune 
from letal process. ^ 



(Please correct any error In name and address Including ZIP code) 



Group 


Survey 


4 


9901 



Bur«ou of th« C«naus 

ATTN: Induatry' DlvUlon 
J[[oahln£jon^£X^2023^ 



Please complete and return this form in the 
roturn envelope not later than 15 days after 
you receive it. Companies with no res^rch 
and ^development expenditures should so state 
in the "Remarlcs" section. flH in items la 
and lb. sisn. and return the form. 



PLEASE RETURN THI^COPY 



PLEASE READ INSTRUCTIONS ON REVER SE SIDE BEFORE COMPLET/NG YOUR REPORT 

^ ittm 1 SALES AND EMPLOYMENT FOR COMPANY 



o. Net sales and receipts of this company and its subsidiaries durin^l979 



b. Number of employees In this company in all activities in 
the 50 States and the District of Columbia during the pay 
^ period which includes the 12th of March 1979 ♦ 



Item 2^ COST OR RECEIPTS FOR RESEARCH 

AND DEVELOPMENT PERFORMED WITHIN 
THE COMPANY DURING 1979 



C.T. 



3599 



C.T.I 



2001 



2002 



(Tpoasands of dollars) 



(Number) 



1979 

(Thousands of dollars) 



I 



Federal 
funds 



Compariy 
and other funds, 
except Federal , 



J_ 



TOTAL I 

(Sum of 
columns 1 Ond 2) 



Remarks 



Name of person to contact rejardint thii report "Address (t^umber and Street, city. State, ZIP code) 



Telephone (Area code, 
number, and extension) 



^ CERTIFICATION - This report is substantially accurate and has been prepared in accordance wlthr instructions. 



Name of cd^npany 


Address (Number and street, city. State, ZIP code) ^ 


Signature of authorized-official 


Title 




Date 
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► GENERAL INSTRUCTIC^^S 

\ A report sh3feld be filed by each company receiving 
a copy of this form. If your company does not con- 
dua research and development, so state in remarks, 
fill in items la and lb, sign, and return the fprm. 
If you have questions r^garcjing reporting pro.blems 
on thjs form, please write to the Bureau of the 
Census, Industry Division, Washington,'D.C. 20233. 

f 

Rtport for your •ntir« company - Research and- 
development activnies for your entire domestic 
company should be reported. ^ < 

Period cov«r«d by report - The cost figure reported 
should cover the calendar year if at all possible. 
However, fiscal year data are acceptable, provided 
your fiscal year ends between September and March. 

► DEFINITION OF RESEARCH AND DEVELOPMENT 

T^esearch-development mcludes« basic and applied' 
research In the' sciences (induding medicine) and in 
engineeringT and design dad development of proto- 
types, products, and processes. It does not include 

^quality control, routine product testing, market 
research, sale| proihotion, 'sales service, research 
in ttie social sciences or psychology, or other 
^ nontechnological activities ^or technical services. 



► SPECIFIC INSTRUCTIONS BY ITEM 

lt«m 1 - SoUs and Employment (or Company. In 

item la, report the net billings jof this conrrpany 
and its subsidiaries to .custcmiers outside the 
company. (Exclude domestic intra-company trans- 
fers and. s|les by foreign subsidiaries. Include 
the trap.sfers to such foreign subsidiaries, how- 
ever.) In item lb, report the number of persons 
employed by the cotnpany in all activities in the 
50 States and the District of Columbia during the ^ 
pay period which includes the 12th of Marth f979.l 




This figure would be the same as that ^hown by 
the company in item I of Treasury Form 94l,.if ihe^ 
corrjpany filed one form 941 for the entire company. 



Item 2- Show all costs incurred within the company 
for wages and salaries, direct -material co^ts, 
services and supporting costs, and an appjpfpriate 
share of company overhead to conduct reswrch and 
development activities. 

Under Federal funds, include research and develop- 
ment in procurement* as well as research and 
development contratts and research and develop- 
ment subcontracts. Exclude research and develop- 
ment suBcontractecJ to others. * 



Renriarks (Continued) 



other science resources puljlications 



Science Resources Studies Highlights 
R&D Funds 

'1980 Federal Ot)ligalion6 lo Universities 
and Colleges Rose Slightly in Constant 
Dollars ' 

"R&D Expenditures Increased 3% in Real 
Terms at Universities and Colleges in 
FY 1979' 



NSF No. Price 



S/€r Personnel 

"Engineering Colleges Report 10%'of 
Facu Ity Posi tions Vacan t i n F a II 1 98 0 " 

"Trends in Science and Engineering 
Degrees: 1950 Through 1980" 



"Scienc^e and Engineering Faculty With 
Recent Doctorates fell to One-Fifth of 
To*alinl980" 

' Umversity S/E Faculty Spend One-Third 
of ProfessionalTimcinResearch" ........ 

' Apdemic Employment of Scientists and 
Engineers increased 6% Between 1978 
and 1980 " . /. .^ . . 

Employmorn Opportunities for Ph.D. 
Scientists and Engineers Shift From 
Academi a to Industry' : . 

Tenure Practiced in Universities and 4- 
YearColleges Affect Fatuity Turnover ' . . 



Detailed Statistical Tables 
R&D Funds 

AcaJemK Science R&D Funds. Fiscal 



82-301 
81-304 

81-322 
81-320 

81-318 
81-317 

81-315- 

81-312 
81-300 



Year 1^80 



82-300 



S/E Personnel 

Academic Science Scientists and Engineers, 

January 1981 . 82-305 

Academic Science Graduate Enrollment 

and Support, Fall 1980 81-330 

Federar^tcfTfrfic and Technical Personnel: 

'?77,andlQ78 Bl-309 

ERIC 



Academic Science. Scientists and Engineers. 

January 1981 ' 82- — 

Reports 
R&D Funds 

Federal Support to Universities, Colleges, 
and Selected Nonprofit Institutions, 

Fiscal Year 1979 . . 81-308 $5.50 

ProblemsQ^Small, High-Technology Firms . 81-302 

S/E Personnel • , , 

A<^tivitles of Science and Engineering 
Faculty in Universities and 4-Year 

Colleges, 1978/79 81-323 In press 

Young and Senior- ^ience and Engineering 

Faculty. 1980 . 1 81-319 

Foreign Participation*in U.S. Science ,and 
Engineering Higher Education and Labor 
Markets 81-316 \J4.50 

Science an3*Enginecring Employment- ^ 

1^70-80 , , .. 8.1-310 $2.7^ 

The Stock of Science and Engineering 
Master s Degree-Holders in the United 
'States ^ 81-302 

Employment Attributes'of ^Recent Science 

- and Engineering Gr^idifates .... 80-325 $1.75 
Occupational Mobility of Scientists and 

Engineers 80-317 $1.75 

Employment Patterns of Academic 

Scientists and Enginc(^rs, 1973-78 . . . . . 80^^14 $1.75 

Comi:^sit\ , n 

Academic Science. 1972-81 RW Funds, 
Scientists and Engineers. Graduate ^ * J ^ 

Enrollment and Support 81-326 In press 

Science and Enginecrmg Personnel A 

National ^verview 80-316 $4.25 




